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ANN()ITN(*KMKM\ 

In pr('M»nhnff ThkO. S U, Natukaltst to tlio public, a Tow ^vorc]g 
may not bn <iut of plaoo na to the inotlxcR atnl purpt^hrs Mhioh wiTe 
InhtinnnMital in bnng:m(( it Into e\lslenre Tlie HIoIokIomI ('liib of 
Ohio Htate rniveraity Is coinpohod 4»f piofeRsors, inhtiuetoiR and 
BtiulenlH of the heveial depHitinenlR of nuiuial histoi^ iii the Unl- 
veihity. These deinii tinontn Iihm* lieen eiiri> iii(f on eertniu lines of 
woik for some time, and (h<* more important and technical has been 
repoited in \arh)us publlcatioiiH Much ot the woik, howe\er, which 
iR f»nly of local inteiest, init still of Kn*nt Aaluo in tlie di»velopment 
of tlie naluml hlatory of the Rtate, baa had no convenient avenue of 
publication For this leanon it wiih thouKld advisable to Ik'^Iii a 
jouinal ill a inodest way In which Huch material togethei with other 
articleH iniKlit bo made available foi immediate ime 

The idea had been eiiteitallied for Monut time that such a courBo 
would bo deslialdc Several inembem had expreRsed IheniHelveH In 
favor of a journal, and Dr. Kelleiinan had for Rome years contem¬ 
plated the publication of n ]nirely botanical paper which Hhoiild be 
devoted laiKflv to the flora of the atate Finally durliiff the Rprinp 
, of 1900 Ml. Tyler and Mr Rtudents connected wnth the club, 

bewail to arouRe inteiest in the mattei by advocating the foundlnfr 
of a bulletin which should provide a suitable avenue of publication. 
By a motion of the club, a committee to consldei the matter was 
appointed, consisting of the following membeis* 

Herbert Osborn, John H. BchalTuer, 

W. A. Keilerman, Max Morse, 

F. J. Tyler, R. F, Gilggs 

This committee finally agreed upon a plan, which was presented 
to the club and adopted, with slight inodlfioations, on the 7tli of 
May, 1900 The editors are elected annually by the club, and fol¬ 
lowing is the staff for the coming year: 

Editor-in-Chlef — John H. Schaffner, A. M., M. 8. 

Associate Editors — Zo<fiogy, F. L Landacre, B. So; Botany, F. 
J. Tyler, B. Bo.; Geology, J. A, Bownooker, D. Sc.; Archeology, 
W. G Mills, B. 1^.; Ornithology, R. F. Uriggs. 
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Advisory Board — Profeasor W A« Kellennan, Ph. D., Depart¬ 
ment; of Botany, Professor Herbert Osborn, M. So.* Department of 
ZoOlof^y, Professor J. A. Bownooker, D. So , Department of Geology. 

Thk N^TUBAmsT, while aiming to be strictly soientiflc and tech¬ 
nical in ohaiActer, wiU endeavor to be of especial assistance to the 
teachers and amateur soientlsts of the state. It is believed that the 
kind of work ounteiiiplated will be of great educational value 

While Thk Natubai^iht Is to be devoted especially to the Inter¬ 
ests of Die state, other matter which may from tune to tune be 
oiTered, will not he excluded. 

In these days, when s|>ecial Isa lion is the tendency in all branches 
of knowledge, we think theie is still loom for the old-fashloiied 
naturalist who was well versed in a numbi'r of scipnceN 

Whatever one’s careei may he, we Ixdieve that every selentlst, 
and for that matter every peison of education, should be a nalural- 
ist first and cultivate a broad general sympathy witli nature, and 
only aftei tlint has he a light to become a H]>eeiallHt. No apology 
net'd tlierefoio niade tor the broad field w'hicli The Nattkalist 
1h to cult Mate, and wo piesi nt it to the public, eaiuestly hollcliiiig 
Die coOperniloii of nniveisity^ and college piofeshots, high scbo^il 
ti'iicheis, students, and amateuisin the dllTf lent biaiieboh of natural 
wleiice, and asking that Jeinency of ludgnient which such eiiter- 
prises meilt when begun iiiidoi special dlfficiiltieH Pinallv Thb 
NAT rKAi.iHT is not intended to Ixmi money-making institution, but 
it will be improved anil enlarged as rapidly as the income from sub- 
SCI ipl ions and othei resouices will penult 

J. II H. 

AN OHIO HTATION FOB AMI*KliOI’H18 ("OllDATA 
W A Kullkrman 

vl’bta 1 I 

While colloetuig In Hcloto County on the 8th of July, lUfiO, I was 
fortunato enough to coino across an ludigimous spoelmeu of Amp<>- 
lopsN cordata *The station for theidarilis on a hillside one mile 
east of PortsinouDi, Ohio The charnctei of the envinmment is in¬ 
dicated in figuio B, plate 1 , the plant In iiuestlon glowing on the 
bank by the roadside at a point iiniiiedlately above the bicycle In 
the eential imrt of the picture The photograph from w Inch the half 
tone was made shows only a portion of the high bills that bolder the 
Ohio nvor. The soil is clay and not regalded as very fertile. It Is 
generally Die easi> perhaps that this spesnes grows in '^swamps and 
along liver banks,” ns stated in the manuals, hut the ground*here is 
high and dry 

*Suic<- the US for tb» uticU p^wd to the punier, th« loulitT ngun tinted end 
lereral pl.iDU, tome of Uif e me, were found further up (he faiU-etde 
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The published statements as to the distribution of Ampelopsle 
eordata are not uniform. Riddell, In his synopsis of the Western 
Flora, says It ocourslfn the Alleghany Mountains west to Arkansas. 
Torrey and Gray, in the Flora of North Amenoa, Vol. 1, under the 
name of Vltls indlvlsa, give its distribution as Boatherii States west 
to Louisiana and Arkansas Wood using the same name In hts 
class-book, says Houthern States to Bt. Louis In Gray's Manual, 
last edition, the plant ih given under the name of ('issns ainiielopsls 
with the statement that it oi'cars In Virginia to Illinois and Houth- 
ward. The ooourreuco as noted b> Britton and Blown in the Illus¬ 
trated Flora, niakOH the species still more doeideilly southern, 
namely, southern V^lrgmla to Florida, west to Illinois, Kansas and 
Texas. Prof Stanley Coulter, in a Catalogui^ of the Flowering Plants 
and Ferns indigenous to Jndiuna, publisbiKl in IHUUln the i^Ith An¬ 
nual Report of the Depaitment of Geology and Natural Jtesouices of 
Itullaua, says this Hpeeies occurs the central and sold hem 
counties of Indiana In H^aainps and moist woods." 

In the fifth edition of Gray's Manual tlie range of this Ampelop- 
Bis (niider the name of Vltis ittdivisii) was given as "West Virginia, 
Ohio and southward." In Hiiswor to an inquir>' as to what in the 
Grav Heiharluin was perhaps the bahis for tlie reference to the Oliio 
diHliibulion, Mr. Meirltt L Feruald kindly wiote me ns followh 
“ 1 find in the beilmnuni a spoelinen of ('issus Hmiadophis marked 
‘Ohio’. It Is oiiQ ot the old Torrey and Gray hi)eelmens and no fur¬ 
ther data nie gi>en." 

I>r Mlllspaugh lists this bpeeles as Cisbus amjadophis in the 
Flora of West Virginia and adds on tln» nuthonty of Merlz and 
(Wittenberg that it also occuis in Ohio, near Wheeling. Cpon Jn- 
quiiy of Hupt Mertz, 1 learn that his notes of work iipUHids of 
twenty years ago contain no mention of this hpeeies at Wheeling^ 
We«it VUgliiia, <11 at Bollaiio, Ohio. Ho fnitli<‘i luhums me that 
what WHS taken tor (tiis Anipelopsis at Bellaiic vias piolm1)l> Vitis 
cordlfolia, three forms of which weic found growing on the IslandH 
of the Ohio River near Wlusding Ot these he adds in a letter to 
the water, ‘ T think we probably decided that one was V. indivisR, 
but I feel sure that li was not ami you uie probably the ilrst to find 
U In Ohio." 

It will be olweivod that the distribution ns not<‘d by Professor 
Stanley Coulter extends Its range still furthei noithwaid than my 
Ohio station. It Is likely that its occurrence still fuiiher northward 
In Ohio may be detected by assiduous collectors. 

1 wish to say a word oonoeming the ornamental character of this 
native vine. The foliage Is bright green and very handsome. A 
figure of a single leaf Is shown in Plate 1, figure 2 This is reduced 
from a photograph taken with tholeaf Itself used asanegallve ibave 
never detected a fungous attack or insect depredation on the leaves. 
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The small (hill-colored bluish fruhs in loose panicles when abund¬ 
ant are honle^\|]ai ornamental The vine is a vlfcorous ^^ower and 
cllnffb flrinl>’ to suppoita. Figure 4 hIiowh a plant iisod foroma- 
mentnl purposes growing on the south side of the Botanloal Build¬ 
ing at the Ohio State University A figure from a still inoie vigor¬ 
ous sp(s*linen Avas sluiwn by Mrs Kelleinian in Vickis Magaxino, 
January^ 1900 Tins was made from a photograpli of a R[H)cliiieii 
growing lit the noilh porch of a residence In (Joluinhus, Ohio. Tlie 
HHinc liHH betni lepioiluced by Dr. llulsted in Bulletin No. 144 of the 
Now Jersey K\peilinen( Station The species can l>e transplanted 
leadllv One of the plants just letened to was dug up lu June In 
Liim ('ounty, Kansas, and easily sni‘\i\od Its loiigh treatment 
Itoots wen taken from the PoithinoiitU jdant in July this yeni and 
they are now giov^lng and piodiieing stoins We Iihvo lepeatcdly 
tiansplanled Hi>eeiment> that were grown from mol h nud from cut¬ 
tings In file gieeu lioiist^ and ill wavs with success 

A word as to the synoiioniy should pei haps be given The specicB 
was (lesculH^l by Mlchaux In IHttH under the name of Am])elopHib 
coidata Feisoon In I8t>r> proposed the name t'lshus ninpelopHih fur 
the Hpeoles It wah unfoituiiiito that he did not letain the sj^eetllo 
name, cordata, for theie seems to hn\e been no need of discarding 
that pait of Its name even if the genus had been oi iginnlly mis¬ 
apprehended Had he fullowed the most ooinnieridable nsagi* of the 
modern systematlHth, lie w'otild have publmlnsl the name in thib 
foim; (*lb»tiH coidiita (Mx ) Pers In 1811 Wlldenuw^ piililished the 
name ns Vitis null visa and here as before unrieceBsarily a new 
fipecidc naiiio w'as given. Many authors have regarded the plant hb 
aVltlsralhei than an Ainpelopsis or a CIssus. We rely, however, 
on Dr Britton's Hutlioiity and use the name Ampelopsls cordata, 
relegating the other names to Hynonomy. 

Lxplanatton 01- Platf 1 — Ampelopiii cordita FiEure 1 A berbirium ip«unien of 
(wiBS in fruit, from n photofrapb Figure t A ungle leaf and tcndnl oner « photograph direct 
from Lh« «ame, reduced by the engraver figure 1 View ofthe iiation Tor the indigentnii 
■pecimen at Portamouih, Ohio, the Ampcloptia la m the center of the picture immediately 
above the btcytle Figure 4 View of a plant growing on the louth wall of the Botanital Build¬ 
ing, Ohio State Univeraity. lo the right of the door a portion of a Japan Ivy it taen 


THE BATTM I’BEHISTORIC VILLAGE SITE. 

W. C. M 11 .LH. 

The field work of the Ohio State Arohvoloffloal and Hlstorloal 
Society was completed Auguet 18. Tlie explorations were a con- 
tlnuanoe of last year’s work at the Baum PMhistorlo Village Site, 
which 1b situated in Roes County, Ohio, Just aorom the rleer from 
the small Tillage of Bourneyllle, and la located upon the first gravel 
terrace of the Point Creek Valley. The village Bite Burrotmda a 
large pyramidal mound which waa examined a number of yean ago 
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under the dlrootlon of the Bmitbsontan Inetltutlon of Waalilngton. 

A complete report of the explorations Is found in the 12tli Annual 
Report of the Bureau of KthnologVt 1^<00-01. At this time the village 
site was not explored but It was known to exiat, as the following ex¬ 
tract from the 12th Annual Report will sliow: ** This mound is 
situated upon the edge of the first general bottom of Paint Creek, 
which though protected by a huge le\oe is annually inundated. In 
overflow times the smaller circle of ttio adjoining enclosure is almost 
entirely submerged, and the Huniinil of the mound Is tho only land 
visible above a broad ex]>Bnso of water. Around the mound upon 
all sides, particularly to the east, are 1 1 aces of fonnei Indian occu¬ 
pation NinneiouH fiugments (»f pottery similar tii fabrication and 
ornamental featuro to those found In the mound hostrcw.the plowed 
ground These v^ero intermingled with the valves of iiiusnel Khells, 
pitted atones, shell disks, human bones, arrowheads, ploces of per¬ 
forated stone gorgets, and a large (luantlty of chipp<'d Hint ” Di¬ 
rectly noith of this village site, about one mile distant Is the 
noted hill top enclosure known us Spruce Hill, wluch overlooks the 
valley of Paint Cit^ek for nuiuy inileH north and south. The hill on 
which this enclosure is situated is aixtut 500 feet high, and Is a lung 
nairow spur piojectuig from file tnhlclnnd and extcndiiig to the 
south. 

The wall of this enclosure is composed eiitiiely of houlders and 
broktui pieces of sniidstone w'hich had been collected along the 
margin of the Hiimmlt of the hill. These sandstones aie the lesiilt 
of dlHintregatioii of the smidstoiie strabi which is iieni tliebuifiico 
on the hill top Directly eaht from tho village site, a little more 
than J800 feet, N what Is known as the Baum WMoks, which was sur¬ 
veyed by H(|uler * Davis iii 1846 They desciibed tins work as tlio 
best presei vod, and possesslug gatewa.Vb that aie wider than thobo 
of any other earth-works found iii tills valley They also made a’ 
suivey of tho mound which is siiuat^Ml in Ihm \JllHgo site and 
they describr^l it as a laige, square, truncated mound, with a base 
of 120 feel and having a flat top, with an area 50 feet squnie. The 
mound at that lime being 15 feet liigh. They also say tliiil qiinnti- 
ticH of ooaise broken potteiy were found on and around the mound. 
Thus it will be seen that tho early nnobtigatois found pottiiry 
surnnmding the mound and later explorations by the Hnilthsoniau 
Institution sliow that the broken pieces of pottery found on the 
surface surrounding the mound were very much like the pottery 
found in the mound and placed with the bnned dead thovoln. 

The object of the investigations carried on by tho Archaeological 
and Historical Society ib to show the connection between the occu¬ 
pants of the prehistoric village and those who built the mound. 
This has been done by carefully coinpailng tiie contents of this 
Tillage site with the contents of the mound as reported hy the 
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Smithsonian Institution. So far, all of the pottery and implements 
of bone, stone, and shell that were burled In this mound, have been 
duplicated in great numbers from the refuse heaps, burials, and ash 
pits found in the village The village entirely surrounds the mound, 
but on the east It Is more extensive and occupies upvrard of five 
acres of ground. 

The work of examining the village site Is very laborious. 
Every portion or particle of the earth to a depth, on the average, of 
two and one-half feet is carefully dug over with small hand trowels, 
and every particle of bone, shell or stone is carefully removed and 
examined The contents of the ash pits are screened so that no 
Implements or ornaments may be lost The whole village site is 
platted, laid off In sections thirty-six feel square, which square la 
again laid off into sections four feet square. In tills way every 
find is carefully located upon the map. This year the work was con¬ 
ducted east and north-east of the mound. Here the post-molds of 
their little tepees were found in abundance. Their flre-plaoes usually 
were placed just outside of the tepees, and their refuse pits near at 
hand, and near by we found the burials. A senes of photographs, 
showing the manner of burial and the close proximity of the burials 
to the ash pits and tepees, were carefully made At one time seven 
skeletons were exposed within an area of fifteen feet square 'Within 
this space two ash pits were found and one row of the post-molds, 
showing the relation of the little home to the burial ground The 
manner of burial is shown by the photographs taken of the seven 
skeletons exposed at one time, showing that they had no definite 
manner of placing the bodies, as some were buned at right angles 
to each other, some were placed at lull length, and lying upon the 
back, while others wore placed upon the side; in btill other oases the 
body was evidently doubled up and then burled. A great number 
of skeletons of babies were found In the ash pits, showing that the 
already dug ashpit was the most oonvenlent grave for the little one, 
who was then covered with ashes, consequently the skeletons were 
perfectly preserved With a great number of the adult skeletons 
were found implements of bone, such as awls, hoes, celts, arrow and 
spear i>ointB of stone, beads and ornaments of shell and bone; but 
with the skeletons of ohildren varying in age from four to twelve 
yean were found the greatest number of ornaments made of shell 
and bone. In one Instance a large gorget made from the marine 
univalve Htrombns gigas about two and one-half Inobes In diameter, 
was found upon the skeleton of a child six years of age. In another 
more than two hundred beads and ornaments of shell and bone were 
found upon the skeleton of a child not over seven yean of age. In 
another grave a child not over four years of age bad buned with It, 
wbat at one time was no doubt, a necklace made of elk teeth, per¬ 
forated for attachment. In two instances the graves of ohildren 
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were Oltrefully covered over with slabs of slate. With those children 
whose graves were carefully covered no implements or ornaments 
of any sort were placed. Of the sixty-three skeletons found, 
not a single perfect piece of pottery was found burled with them, 
differing greatly from the Madisonville Frehistorfo Cemetery 
near Oinclnnatl, for at the latter cemetery quantities of pottery In 
their perfect state was found, buried with the skeletons. The 
potteryi implements and ornaments at Madisonville can be readily 
duplicated from the village at Paint Creek. 

In the ash pit^ can be found specimens showing the master¬ 
pieces of art wrought in stone, bone and shell, representlug the 
civilisation which at one time inhabited this village Of the bone 
implements, the needle, made from the bones of the doer and elk is 
most beautiful In design, at the same time showing tlio skill dis¬ 
played in the manufacture of the implements Some of them are 
upwaid of nine inches in length Of the bone spc'citnens perhaps 
the bead is the commonest. In some pits more than two iiunUred 
have been taken out. In these ash pits were also found Hell wrought 
speoimons of aboriginal fish hooks, also specimens showing the var¬ 
ious stages of manufacture of this Implement, which differs some¬ 
what from the manufaotnre of those found at Madisonville, a full 
account of which appears In the 120th Annual Report of the Trustees 
of the Peabody Museum of Harvard University, by Prof. F. W Put¬ 
nam, in which ho fully describes the manufacture of the fish hooks 
found In the prehistoric village site. In no instance was an undnislied 
specimen found in the Baum Village which would, In any way, show 
that a hole was first bored through the bone and the Ash hook then 
wrought from this hole as was shown by Prof. Putnam, on the con¬ 
trary a piece of bone was selected and cut Into shape representing a 
small tablet of bone two and one-half inches long by from one-half 
to three-quarters of an inch broad, with rounded edges at the ends. 
The oentei was then cut out by rubbing with a stone on each side. 
Bo that two fish hooks were made instead of one from the single 
piece of bone A great many perfect scrapers made from the meta¬ 
carpal bone of the deer and elk wore also found, while almost every 
pit would contain from one to four broken halves of these scrapers. 
Upeclmens were also procured showing the various stages in the 
manufacture of this Implement which resemble very much in every 
particular those found at Madisonville, and also those found at the 
village site at Fort Ancient 

The pottery fragments found in these ash pits resemble those 
found at Madisonville, In the ornamentation by incised lines, imple¬ 
ment Indentations arranged in figures, and handles ornamented with 
effigies of birds and animals Of the shell implements, perhaps the 
most common is the shell hoe, which is made from the musseL shell 
Vhto plusatua^ 
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A groat number of heads, from one-half to one Inch in diameter, 
made frominussel shells and perforated with from one to three holes, 
are found The large gorgets from two to t^o and one-half inches 
In diaiiietei are also found. These are Invariably perfoiated with 
fioin one to three holes, and are made fioui a ahell foreign to the 
Paint Creek Valley. 

Of the implements and ornaments made of stone, the Hint arrow 
heads aie very common These are mostly made from material 
brought from Hint ridge in Licking County. Giooved axes are also 
found, tlie type prevailing la the one having the groove extend en- 
tiieiy around. The perforated gorgets of slate an* also found, hut 
tlio most Interohting of tlie stone implements found in the pits are 
tile perforated dlsooidals. Theso are all small, vhi,\ trig in diameter 
from two to tiiiee Inclieh, and finely polished 

111 the lefuse heaps and ash pits ^\ere found the iKines of the 
animals used for foo<l, charred corn, hickory nuts, walnuts, Imtter 
nuts, acorns, hazel nuts, beans, ««eeds ol the papuw, wild ])lum, 
eU* Atioiit thiity-fl\e pet cent, of the Ismes taken from these jilts 
were of the Viiginia deer Tlu bone*? of the black lieai, raccoon, 
elk, giound-liog, wild-eat, inuskiat, squinel, lanxei, wild tuikcy, 
wild ^luck, wihJ goo*^e, tiumpclei hwnii, gicat hoin owl, haired owl, 
were found in ninmdance. But perliapH the most interesting of the 
animal hoiu*b found were those of the Indian dog Hkulls and pnrls 
of sUeletouH w'cie taken fioiii the pits in great tiiuiiheih. Pro¬ 
fessor K W Piitnaiii, ol Hai\iud I’nneislty, wlio has been mnk- 
mg a Mudv of the skiillH of the dog takiMi fioin (lie mounds and 
huilal jilaees «if Kloi ida, (feoigla, Houth Caiolinn, Ohio, Kenliick\, 
New' Volk, and fioiii the great sliell hraps in Maine, sn>h that a 
diHtinet variety oi speeh'sofdogwafidisliilnitedoverNoilli America 
ill pre-Coimnlnan times, and h> compaiisoii he finds tlint the dog 
found In America Is the same vaiiet\ ol dog found in the ancient 
Hite of the Swiss liske dwelleis, and aKo in the ancient tombs"of 
Thebes In Kgypt, and claims tiiat the \aiii of the ])iP-('olumhlHn 
dog is apparent IV IdeiitieHl w itii tliepuie hi eed Scotch collicot today, 
while Mr P A. Lucas, of the IT. S National Museum, descrilies the 
dog tound 111 the ilHiiin Village as icscinhling m*i,\ much the hull 
lei Her in size and piopoition, and hImIcs tliut the same spoeies have 
been tound in tlie \illage sites in Texas and Hie old Puobloes 



1900] 


Kellerman — Horghum Smut 


9 


A FOLTICOLOUS FORM OF 8OR0HUM SMUT AND NOTK8 
ON INFECTION EXPERIMENTS. 

W A Kkllukman 

(Phtfl S ) 

On January iBt, 1900, Heveial potM in thr Hotanicnl greenhouse 
of the Ohio Htale University were planted U» Hoighunir Kaffir corn, 
maize, Hweet-corn and pop-coin. The Heeds 'were pro\louBly 
moistened and mixed with a large quantity of hoad-siniit of sorghum 
taken from smutted soighum plants also fiuiii mul/.e Infected with 
the same fungus. This species was named U»i‘Unyn itdiana by 
KOhn In lHii8 from Rpeciinens collected in Eg>pt. 

Thn plants developed rapidly and normally, thougli the stems 
were shmdei and did not reach the normal lieight The puniclus 
appeared eaily and only in a comparatively few cases showed in¬ 
fection 

in one case au anomalous specimen appenri'd, namely, a h^^eefc 
corn plant with the upper leaves as ’«cll as the panicle uifi^eted. 
This form thorelore differs tiom the iypi* in being In pait foliicolous 
and ina> be designated as UnhUtyo {Cininittia^) rethuna forma 
fidnvtda nov, foi Figures 1 and 2, Plato 12, show the a])pcnrnnce of 
tile infected plant, t lie one lepieseiiting an c^arliei and the othei a 
latei htagf' of the emergence ot tho smut mass 

It mnv bo leinaiked furthei that I have icpeatcdly tried seed 
irKiciilalion exjiei liiKuits, mostly iii the gteeiihoUHe hut also 
occasiouuUy in the field 

In the Uttei case iii thesuinmei of HMX), 1 ohtainad from n plot of 
many bundled stalks Including ileld-coin, sweet-coin, pup-coin, 
sorghum, Kaffir corn aiid hioom corn only tlins^ cases of Hiiiultcd 
plants These vveie of sv^eet coin, both the tassel nml ear h*dng 
affected Tlic jin»vious yeai about the same per cent of successful 
iiiuculat tons were obtained Ikitiiithe greenhouse (he experiments 
have un ltd Ilia lly resulted in the pi od net Ion of a coiisiderablo 
numlK^r of Binuttcd stalks of Hoighuin and occasionAll^ an infected 
plant of maize Tlicse have for the most jiait been leported in print, 
the flist account appearing in Jlulletin No A), Kansas Expoilmeiit 
Station, 111 tho year IHDl 

1 have now growing in the botanical gieonhouse three sets of 
Borghum plants laised from seeds planted January 1, 18U8, Janu- 
'ary 1, 1899, and January 1,1900. Only the plants have been retained 
which allowed Huccesaful Inuculallon expeiiinents. lliey have been 
shifted to larger pots from time to tune, but the plants maku only a 

O P Clinton regardt ihii Tunguiu ■ Cintr^ctu r^thrr Ui«n an C^tilago 
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stunted growth. The new stalks that appear now and then are In¬ 
variably affected, though sometimes one of the panicles, either the* 
one terminating the main stem or one of the Hide branches may be 
free from visible smut. It is thus evident that this species of smut 
Is perennial where Its host lives from year to year. Figure 8 shows 
a photograph of one of the plants started in the greenhouse in 1090, 
its first stem producing an Infected panicle. Figure 4 shows a plant 
grown in IfMM), the flrst or central panicle not eiblbiting the smut, 
but later when panicles from the side branches appeared, they were 
seen to be smutted. 

It seems that another experimenter, whom I will quote, has 
succeeded scarcely as well. Mr. G. P Clinton, the assistant Botanist 
of the Illinois Experiment Htatlon, Urbana. Ulinols, In Bulletin No.. 
67 (March, 1900) reports as follows: "Apparently from the experi¬ 
ments of Kellerman, infection takes place through the germinating 
seed, though the percent, of infection he produced was rather small. 
In '98 field experiments were conducted here with a view of infect¬ 
ing the Orange variety of sorghum with this smut. In one case the 
seed was mixed with an abundance of spores and^n others these 
spores were sprayed in water or manure water on the young parts of 
the plants when about six inches high. In none of the several hun¬ 
dred plants that matured was any sign of the smut found It is very 
likely that the vanety used may have had something to do with the 
negative results, as it was not the same from which the smut was 
taken." 

The head-smut of sorghum is not to be confused with another 
species that occurs on the same host. The one now referred to Is a 
grain-smut, that is, the panloio as a whole is not included, but the 
individual grains become smutted. This species has been called 
UniUago torpAf, but Mr Clinton regards it os a f'lntractia, namely, 
Cintracita Borghi^^gariB (Tul) Clint. It is more common thaji the 
former, occurring often on sorghum and broom corn. 

The head-smut of sorghum, Uniilago or OuUraciia reiftana, 
was first found in Uiis country by Prof J. T Willard at Manhattan, 
Kansas, In 1800, In a plot grown for purposes of chemical Investiga¬ 
tion. The same year it was detected by Dr. Halsted in New Jersey. 
I found it in Ohio In 1897 and it is now reported for Illinois by Mr. 
Clinton. In all these cases It occurred only on sorghum, but Prof. 
Hitchcock has reported it as not uncommon on maise In fields about 
Manhattan, Kansas. 

Explanation op Platx I —UiliU|o or Ciolimctix roiliana Fl|ur« 1 Tha foliicoloux form 
occurring on iwoai Lom, lha panIrU not yet emerged, but ibe uaut on upper IwTei lu tight 
Figuro I Same at in tigure 1. thowing a later itaga of matunty Figure 8 An infactefb 
■erghnm plant in the greenhouie, photogrephod in U9l, the panicle mulled figure 4 An 
infected torghum plant, grown in the greenhouie in 11100. the central panicle tound, the Intei 
(tide) panicle* imucted 
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A LIST OF HEMIPTERA COLLECTED IN THE VICINITY 
OF BELLAIBE, OHIO. 

Hbbbbbt Osbobk. 

The following record of speoies represents th^ oolleotlons of 
Hemiptera made during four dsj^s (Aug. 28, Bept. 1,1800) at points 
within five miles of Bellalre, all on the Ohio side of the river. 
Wooded hlHsldes, valleys, creek bottoms and shore and island of 
the river were worked during a part of each day and as the list In¬ 
cludes one hundred and forty-nine species, lit Is probably fairly 
representative for the common species of the season. 

HOMOPTRRA. 

CfioadkUB Cicada tlbicen L One specimen found dead. 

MtmbroMxz, EntUia slnuata Fab., Publilia concava Bay, 
Cereaa dloeros Bay, Ceresa bubalus Fab., Thella bhnaculata Fab., 
Acutalls calva Say, Vanduzea arcuata Say. 

Fidgoridw Bcolops sulclpes Say, Scolops sp., Ormenls prulnosa 
Bay, O* septentrionalls Fab., Amphlscepa blvittstaSay, Bruchomor- 
pha dorsata Fh., B. oca lata Nownin , Issasfsp Ptbsonotus ater 
VanD , Btobera trlcarlnata Bay, Btobera sp., Libumla campestrls 
VanD., L. omata Stal, Llburnia sp. 

Cbroopicfo. Lepyronia 4-angularlB Bay, Clastoptera obtusa 
Say, C proteus Fh., C. xanthocephala Germ. 

Byiho9coi^d<B. Macropsls aplcaHs OAB., Agallla sangulnolenta 
Prov., A. 4-punotata Prov., A. constrlcta VanD., A. novella Say, 
IdloceruB p^lidus Fh., 1. snowl GAB., I. vertlcls Say. 

Teihgonidm. Auladxes Irrorata Fab., Tettlgonla bifida Say, 
T. trlpunctata Fh., T. gotbioa Sign. T. hartil Wdw. (mss), Dledro- 
cephala oocoiuea Font., D. mollipes Say, Helochara oommunls Fh., 
Gypona octollneata Say 

•/oMieto. XestocepbaluB pulicartus VanD., X. tessellatus VanD., 
Platymetoplus acutus Say, P. frontalis VanD, Deltocephalus sayl 
Fh., D. sylvestrls O. A B., D. apicatus Osb., D. weedl VanD., D. ob- 
tectUB O. A B., D. Inimious Hay, D. fiavloosta Stal, D nigiifrons 
Forbes, Bcaphoideus Immistus Bay, B. auroultens Prov., S soalaris 
VanD., Athysanus curtisii Fh., A (Llmotettlx) exltlosa Uhl., Athy- 
sanella aoutlcauda Bak., Lonatura catalina O A B., Eutettlx semi- 
nuduB Bay, Phlepslus Irroratus Bay, P. deoorus O. A B., Thamnotet- 
tix olltellarlus Say, Chlorotettlx unlcolor Fh., C. galbanata VanD., 
Jassus olltoriuB Bay, Cicadula 6-notata Fall., C. punctlfrons Fall., 
Gnathodus punotatus Thunb., G abdominalls VanD., Empoasca 
smaragdula Fall,, E, obtusa trifasciata Gill, E. mall EeB., Diora- 
neura flavlpennls Fab., Typhlocyba comes vltls Harr., T. comes 
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baallariH Bay, T. cornea cornea Bay, T. c. ileiao Walah, T. obllqna 
Bay, T. vulnerata Bay, T. trlclnto Fh., T, trUaaoalta Say, T. qiianl 
blfaaolato Oill., T. hartll Gill. 

ApMdidoB. PempblguB popull tranaveniu Btley, On Cotton* 
wood. 

AUyndidiot, Aleurodea ap. Abundant on Byoamore leavea. 

OocMa, Chlonaapla aallola Harr. 

hbtbbopthha. 

Oydnida. One apeolmeu aa yet undetermined. 

Bmtatomida, Podlaua oynleua Bay, Brocbymena annnlata Fab., 
Coamnpepla camlfex Fab., Euaohlataa flaallia Ubl., E. trlatlgma 
Bay, E. varlolarlua P Beauv., Trichopepla aemlTlttata Say, Tbyanta 
ouatator Fab., 

OoretdtB. Neldea mutloua Bay, Jalyaua apinoaua Bay, CorUua 
lateralla Say, nl^laternam Bign.. C. bohemanl Blgn., (?) C. nove- 
boraceaaia ^gn ^ 

Iffgaeldfr. Nyalua tbyml Wolff, N anguatatua TTbl., Oratllacla 
productH Uhl., lachnorhynohag didyuma Zott., Bllaana leuoopterua 
Bay, Cymua anguatatua Btal. Oeocoria llmbatua Htal, G. fullginoana 
Say, Myodooba aerripea Oliv., Llgyrooorla aylveetrla L., Ptoohiomera 
nodoas Bay, Lygaeua kalmil Htal, L. (aroloua Fab. 

OapnOtr, Megalocoerea debllla Uh. (Y), Mirla afHnia Heat,, 
Coinpaoverocoria annullcomu Beat., Oalooorla rapldua Kay, Lygiia 
pratenala L., L. plaglatna Uhl., Poecyloacytua basalla Beat., Camp* 
tobroohla nebuloaus Ubl., Kooritotoraus elegana Uhl., Hyaliodea 
vltrlpennlB Hay Epiacopua oniatua Uh., llnacora atalll Bent., Pllo* 
phorua bifaBclatuii Fab , Halnoocoris irroratua Hay, Garganua fuai* 
formla Kay, Haltloua uhlerl Glard, Bfyphroaoina atyglca Hay, Neo* 
boruH laetOH Ubl,, Plagiognatliun ubacurua Ubl., Plagiognatbus ap., 
Agalliaatea asaociatua, Ul)l. 

AaantMidn Triphlepb lualdioaua Say. 

TingUidtt, Cur> tliuea ciliata Say 

Fhj/maMir, Phyma ta faRciata Gray. 

NabUhe, CoriacuH ferua L. 

JitAuvttdie, Hlnea dtadenm Fab., Acholla inultlaplonoea DeG., 
Dlplodua luridua Btal. 

Hggralreoludat, Hygrotreohua remigla Bay, Stephanla pleta H. 
Sohf 

SnkUdtr. Baida Interatltlalta Hay. 

Oorliidce. Corlaa altemata Say. 

Of the above Hat nearly thirty have hot been recorded for the 
atate hitherto and there are a few apeelmena whleh are aa yet on* 
determined. 
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ADDITIONS AND CORIIKCTIONS TO THT? “ODONATA 
OF OHIO." 

i 

JAMKB B. lllNK. 

Since the pnblloatlon of tlie Odonata uf OhlOf there have been 
several species of dmf^nflles added to the State list, and we have 
had reasons to change our minds regarding the Identity of two 
fpeoles at least. 

Ennlingma Flsoheri, Kellloott, is a synonym of Agrion antenna- 
tum, Bay, consequently the specLos will henceforth be known as 
EnallAgtna anteiinatum. Bay. 

Our Oomphus llvldas, Belys, is OoniphiiB sordldus, Selys, and 
Goinphus externUH, Belys, is Oomphiis orasnuB, Hagen. 

The following specien have been added * 

1. Lestes eurlnus, Bay, taken Juno a, 1900, by E B. 'WilHamson 
In Portage County. ;Numbers of botli males and females of the 
species wore taken on Cedar Point, at Sandusky, July 10 of the 
present year. 

2. Progomphus obscurus, Banib., first taken at Ironton, June I, 
1809, by K. C. Oflburri. The present year I took several hpeclmens 
at Vinton, June 10th. 

8. Oomph us abbreviatuH, Hagen, (7) was taken at Loudon vllle, 
June 10,1889, by J. B. Parker and R C. Osburn. The species was 
oommon at the same locality June 14, of the pienent year. 

4 . Neurocord alia obsoleta, Biiy, has been taken at Cincinnati 
by Chas. Dury and his asAociateB for three consecutive seasons. 

6. Neurooordulia yamaskanensis, Prov,, was procured on Rattle¬ 
snake Island Id Lake Erie, June 28,1900, by Prof Osborn. 

6. Nasiedschna pentocantha, Bambur, was taken near Kent, 
Ohio, Jane 21, 1900. In company with B. C Osbum we procured 
three pairs of this species. Others were seen. 

DRAGONFLIES TAKEN IN A WEEK. 

Batmoitj) C. Osbubn and Jauios 8 , Hinb. 

During the week beginning June 17tb, we collected Insects and 
fishes In the region of small lakes near Kent, Ohio. A list of the 
Odonata ti^en during that week is ioterestlng, as it shows the rloh- 
neu of the Odonat fauna of north-eastern Ohio and also the number 
of species of this group that may fly lu a certain locality at the same 
time. 

1, Calopteryx macblsta, Beauv. 

2 . Oolopteryz equablllt, Bay. 

8. Hetmrina amerloana, Fabr. 



14 0. S* U. Natmllat. 

4. Lefltefl nnoatuB, Kirby. 

5. liOBtes reetangularlB, Say. 

0. Leaten vlgilax, Hagen. 

7. Lestes Ineqnalla, Walah. 

8. Argla putrldn, Hagen. 

9. Agria vlolaoea, Hagen. 

10, Argla tlblalifl, Rambar. 

11 Argla aploallB, Say. 

12. Erytbromma oondltuin, Hagen. 

18, Nehalennia poslta, Hagen. 

14. yehalennla Irene, Hagen. 

16. Amphlagrlun Hauclum, Dunn. 

16. Enallagma travlatutn, Selys. 

17. Enallaftma civile, Hagen. 

18. Ennllagma carunoulatiiin, Morae. 

19. Enallaguia hagem, Walsh 

20. Enallagma gemlnatum, Kel. 

21. Enallagma exsulans, Hagen. 

22. Enallagma antennaluin, Say. 

28. Knallagniu eignatum, Hagen. 

24. Enallagma pollutuni, Hagen 
26 Iscliuum vertioalid. Hay 

28. OphlogomphuB rupInHulenelB, Walsh. 

27. (jfomphuR dllatatUM, Kamhur 

28. GomphuR quadrleolor, Walsh. 

29 GomphuR frnteniufl Say 

30 GomphuH furcifer, Hagen 

81. Oomph U8 HpleatuR, Helyi*. 

82. Qomphnfl BordlduR, SelyR 
38, Oomph UR exlllH, Hel>H 

34 Promogomphus spinoHus, SeJys. 

86. Anax Junius, Druiy 
86. Dasltehchna janala. Say. 

87 Eplieschna heroR, P"ah. 

88. iB»ohna verUcalls, Hagen. 

80. Naflia>Hohna pentaoantba, Rambur. 

40. Maeronna llllnolenRis, Waleh. 

41 Epicordulla princepH, Hagen. 

42. Tetragoneurla oynoBura, Say. 

48. Tetragoneurla Bemlaqua, Burm. 

44. Tramea laoerata, Hagen. 

45. Llbellula basalls, Say. 

46. Llbellula pulohella, Drury. 

47. Llbellula BemifaBoiata, Burm. 

48. Llbellula exusta, Say. 

49. Llbellula Inoesta, Hagen, 
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SO. Flathemls trlmaoulata, DeCber. 

51 • CelttbenilB eponlnai Drury. 

69. Oelithemls ellsa, Hagen. 

58. Gelltbemis fasolata Kirby. 

54. Lonoorhlnla Intacta, Hagen 

56. Sympetrum rubioundalum, Bay. 

56. PerlthemU domitla, Drury, 

57. Hesothemls slmpllolcollis, Bay. 

68. Paohydlplaz longipeonia, Barm. 

Humber 2 was taken for the aeound time In the State. The 
speoies was common along the Cuyahoga Ulver, whore both males 
and females were found resting on foliage near the water's edge or 
flitting nervously from one resting place to another. 

Huinbct 27 1b one of our rarer Gomphlds. Only one specimen 
of th^ species was taken. 

Both'male and female of 80 were taken. This is tbe first Lime 
the female of this species has been taken hi Ohio 

Humber du was taken for the flrsl time in Ohio. Three pairs of 
this fine species were taken. 

Tw o yes rs ago 1 took males of number 48 at Htewart's Lake* 
The species has not been taken In the State since until this year when 
we took both males and females at the same luke. 

Number 58 has been eousiderod’a very desirable speoies, but it 
seems thnt it Is a common foirn In the lake regiuu near Kent. 
About thirty specimens were procured. 

ADDITIONH TO THE OHIO FLORA. 

The Fourth Htate Catalogue of Ohio Plants published In April, 
18D9, by Kellorinan, contained 2026 species of Cormopliytes. in the 
first Annua) Supplement, published April, INOO, 50 additions were 
made. The following 22 additional species therefore bring the total 
to 2ll5plantbgrowingwlthoutcultlvationia thestate. ThenuDibers 
correspond to the Fourth State Catalogue so that those who desire 
can easily copy the additions and bring their catalogue up to date. 

212a Boutoloua hlrsuta liSg. Hairy Mesquite* grass. Ohio State 
University Campus, ColumbuH F J. l^ler. 

212b Douteloua ollgostachya iHutt.) Torr. Mesqulte«graw. 
Ohio Btate University Campus, Columbus. Alice Dnfour. 

25ba Bromus asper Murr. Hairy Brome-grass (London, Mrs.K. 
D. Sharp, Coll., E Monroe, Highland Co., W. A. Kellenuan, Ooll.) 
Alice Dufour. 

265b Bromus brcviarlstatus (Hook.) BuokL Bhort^wned 
<%ess Ashtabula, (W. A. KeUermaa,CoU0 Alice Dolour. 

472a Wolffla brasillensls Wedd. Braddl Wolffla. Sandusky 
Bay. Abundant at times. B. F. Griggs. 
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/)88a OoDvallaria inaJaliBL. ijily of the Valley. Abundantly 
eeoaped In Cemetery, Worthington. R. F. Griggs. 

6J0a Sallx nigra z amygdaloides. A D, Selby, 8th Report 
Aoademy of Solenoe, p> 22, and others. 

629 Change S fluviatllla Nutt, to S. interior Rowlee, Bowlee 
In Bull. Torr. Bot. Club. 27 : 247,1900. 

62Ua Sallx Interior var. wheelerl Rowlee. Cedar Point, W. A. 
Kellerman and R, F. Gilgs 

6tt6a SnlJz aerlcea z oordatii Ashtabula (W A. Kellerman 
Coll.) R F. Griggfl 

6B7a Rulix peliolarls var gracilen. Toledo. (J. A. Sanford, Coll. 
1879,) R. F Griggs. 

638n Sallx Candida x oordata. Castalia, Erie County. R. F. 
Griggs. 

861a Berberifi aqullifollutn. Piirsh. (Mahoula aqnllifollum 
Nutt.) Seeding la Cemetery, Worthingtivn R. F Qrlggs. 

H98b DiplotaxuHmuralia(L.)DC IMplotaxue Cleveland, Ohio. 
Wm. ICrebs. 

963 PhlladelphuB inodorus L. Mt. Pleaaant, JelTerson County. 
W. A. Kellerman. 

10R9a Cratfogus oordata (Mill.) Ait Washington Thom. Steub* 
envllle, Ohio, H. N. Merts. 

1045a CratteguR multlpps n.^ ep (W. W. Ashe In Bulletin 176 N. 
C. Experiment Station, August, 1900.) Ohio, E. E. Bogue, Coll. 

] 132a Dollchos lablab L Hyacinth Beau Eseapeil from cultiva¬ 
tion in several plaoeH In Columbus. Found growing on vacant lots, 
surrounded by large weeds. John H. Schalfner. 

1188a RhuR ootlnusL. Eaoaped,Mt Pleasant, Jefferson County. 
W. A. Kellennan, 

1210a Ainpeiopsls oordata Miohx. SoLoto County. Previously 
reported for Ohio. W. A. Kellerman. 

12S6 Leohea minor L. Steubenville, Ohio H. N. Merts. 

1467a GUla coronopifolla Pen Growing in a cemetery near 
Madison, Lake County. Spreading slowly. F. J. Tyler. 

1720 Euphorbia lathyris L. Pomeroy, Meigs County. W. A. 
Kellennan. 

1010a Polymnia canadensis var. radiataGray. Cedar Point. 
Very abundant. R. F. Griggs 

1048b Hellantbus maxlmillanl Sohrad. Sandusky. A single 
plant along railroad tracks. H. F. Griggs. 


COLLECTING AND PRESERVING MICROSCOPIC PLANTS. 

SmaU plants like Deimids, Diatoms, etc., may be preserved In 
water, In homeopathic vials, provided a drop of carbolic acid Is 
added to each bottle of materlaL In this way they will keep for a 
long time with very little change of ccdor and contents. 

J. H. Si 
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FEEDING HABITS OF THE SCARLET FLAMINGO. 

J. C. HAMBIiBTON. 

One of the favorite winter haunts of Thoenioopttnu tgn^aUiahu 
Is found on the sandy beaches that abound on the west coast of 
South America, at about latitude 4SP South. 

On the north coast of the large island of Chtloe, there are several 
places of this sort where these beautiful birds may be seen in flocks 
of hundreds during the months of June, July and August, the winter 
months in that region. 

I remember the first time I walked over one of their favorite 
'resorts. It was on the Pudeto river, near the small town of Anond. 
The tides here are rather high owing to the formation of the bay, 
and as a consequence it enters the river and floods great stretches of 
•and that border the left bank. As the tide goes out the flamingos 
may be seen here by hundreds. The first time I visited the place 
the tide had been out some hours and there were no birds to be seen. 
1 was disappointed for the trip had been made for that special 
purpose. 

However my attention was soon attracted to long rows of small 
hUlooks of sand, or rather, to be more exact, circular ditches in the 
sand that appeared to have been made while the water was stiU 
present. These were about two or two and one>half feet in diameter 
by five or six inches wide and three or four inches deep. This, of 
ooorse, gave the central portion the appearance of a email bill about 
eighteen or twenty inches in diameter. Upon inquiry I could get no 
Information—no one had any idea how or by whom they bad been 
mads. 

A few days later the mystery was solved when a second visit 
was made to theplaoe at a more propitious moment. 

Upon approhohlng to within a few hundred yards of where a 
regiment of these scarlet beauties was lined op, the birds took flight 
and It was then that I discovered who were the authors of my mye- 
isrious Uttle hills. 

By subsequent observations I found that the birds took their 
•thnd In the water when It was about a foot and a half deep, and at 
mere or less regn^ intervals about elcdit or ten feet apart. Here 
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they remained atatlonary and tnmed round and ronnd with their 
headi under water, oatohlng the enuUl onwtaolana that aeem to be 
their principal diet. The form of their beak ie enoh that when It la 
placed on the ground the upper mandible la underneath. Tbla being 
large and atrong, soon opena up the olroular depreaalon that lint 
called my attention. Before the tide la all out they uaoally leave 
beoauae the cruataoeana have by thla time bidden In the aand. 

The flamingo frequenta thla coaat only during the winter montba 
and oonaeqneutly doea not neat here, nor la It known to neat weat of 
the Andes mountains. Their neats and young, however, have been 
observed in great numben in the small lakes of brnckiah water that 
abound on the plains of Patagonia east of the monntalna. Undoubt¬ 
edly these are the some birds that spend their winters In Chile, the 
lofty Andes proving no barrier to their flight. There are many roads 
by Which they can paea, the monntaliis being Intercepted by frequent 
rivers that einpV Into the Poclflo, and have tbelr origin beyond the 
snow-covered Andes, In the plains of the Argentine Bepubllo. 

AGGRESSIVE CHARACTER AND ECONOMIC ASPECT OF 
THE WHITE HEATH ASTER. 

W, A. KKLnaBHAN. 

(PU«e I) 

The White Heath Aster (Aster erlcoldes) Is an Indigenous speciea 
whose distribution is given in our manuals as ^‘Canada, Florida, and 
the Mississippi," “ Maine and Ontario to Florida, west to Wiaoonaln 
and Eentuoky," and " South New England to Minnesota and south¬ 
ward,” theivartety pibmu "mainly In the Weatam States.” It la 
one of the oommonest Asters throughout Ohio, ooourrlng doubtless In 
every county In our State. The variety i>tfofuf seema to be the 
common form In our region, and may be seen growing In rich sad 
poor soil with almost equal thrift, and ooeurring in all habitats 
except the woods and swamps. 

Its capacity tor adaptation to the advance of olvlllaatlon la 
remarkable, and this oooaalons the remark now very generally beard 
among the farmers that It Is a "new weed In the region,” " not 
known here five years ago,” "just came all at ones,” "the latest and 
worst weed we have," and other expresolona of aiiQUar Import. As 
a matter of fact, the roadsides in many plooea ore lined with It, 
fields with a poor stand of clover, timothy, or blue graas ate com¬ 
pletely coveted with It, and all waste plaoee, vacant lots, and neg> 
looted spota are profusely decorated with the same. 

The plant la a rather eoarse weed; but In spite of this flaet it Is 
Bomewhi^ attnotive because of tiie masses of green fidlage and the 
white flowers that become prominent before the summer It gone, and 
laat throogbont the early and middle autumn. The stems an tmigli 
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and wiry and this gives the local name “Bteelweed," a common 
designation In Adams Gonnty and adjoining regions. It Is said by 
tome, however, that this name is given It “becaose the flowers are 
the oolor of bright steel." Another name frequently applied In the 
localities mentioned Is “Bee*plant" for reasons suggested In the 
name Itself, and still another Is " Stlckweed," for which I could 
learn no explanation. Other common names which Britton enum¬ 
erates are Frost-weed, Michaelmas Daisy, Farewell Rummer, White 
Bosemary, Dog-fennel, Mare’s-tall, and Rcrub-bash. 

Though complaint against this plant Is universal In some sec¬ 
tions, it Is not. I think, well founded in all oases. 11 has some 
merits now and then acknowledged by those who are close observers. 
The allegations pro and con may be summarised as follows: 

First, the statement Is made that It Is “driving out every other 
grass” and “Invading” the whole country. It Is certainly more 
abundant than It was before the country was cleared and cultivated; 
yet after all but little of It la seen In good pastures and vigorous 
meadows, and none at all In ground that is under thorough and con¬ 
stant cultivation. It has not the aggresslvenesB pussessed by some 
of our weeds, but It does quickly take possession of neglected and 
fallow ground. It does nut spread extensively or rapidly by under¬ 
ground stems as do some of the Composltae. It has simply short 
rootstocks for this purpose. Its mode of multiplication by this 
means la Illustrated In the figures shown in Plate 8 These are from 
photographs taken late In Zfovember, wid Indicate the preparation 
the plant makes for the next season’s work. The specimens num¬ 
bered 1 and S had been mowed to the ground during the summer. 
But this Instead of killing the plants stimulated their propensity to 
vegetative maUlplloatlon. The result was therefore the opposite of 
what the farmer Intended, Figure 8 shows a plant unflisturbed dur¬ 
ing the growing period, and Its energies active and latent were 
almost entirely exhausted In producing flowers and seed. Let the 
plants alone then rather than shear their tops, and the sooner will 
they exhaust themselves. 

It Is true, as the figures plainly suggest, that this Aster Is not a 
dlfilonlt one to eradicate. While the roots are numerous, they are 
not long; and even the shallowest plowing or ordinary cultivation 
will effectually destroy the plant. As to multiplication by seed 
germination. It needs simply to be remembered that good or even 
fair cultivation of the soil will prevent this weed from growing, and 
that many species of weeds will get in old meadows and pastures as 
rapidly as the cultivated grauea nre killed by excessive graslng or 
the casualties of season and climate. 

In the second place the weed Is charged with the heinous crime 
of “ killing stoolt.'' Thorough Inquiry in different looalltiea estab¬ 
lished the fact that this plant, eaten to oonsldetablc cftent late In 
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the geason by cattle and horses it is true, does damage perhaps onl^y 
as the consumption of an excessive amount of almost any kind of 
dry and comparatively Innntrltious vegetable matter might do. It 
la said to be especially binding, and the constipation no doubt was a 
factor In bringing about the fatal results that were cited. While 
stock will eat the plant when at band they take but little of it if 
nutritious grasses can be found. A very intelligent and observant 
fanner, however, was seen cutting and burning the plants which 
covered bis pastures to save hla stock—his neighbor by carelessness 
In this respect, he averred, having lost some valuable horses. 

On the other hand this White Heath Aster Is an important bee- 
plant. Bees will ^^work on it the whole day," and the plant Is in 
bloom from middle or late summer to late autumn The honey made 
IB white, and has a strong tendency ^^to turn to sugar." One 
farmer who has two hundred and fifty stands of bees, now that this 
Bee-plant Is well established as a sure crop, will how no more buck¬ 
wheat for his bees. 

I have said this species la becoming excessively abundant In 
some (hilly) portions of southern Ohio. It can well be regarded as "a 
great boon " merely because It is a soil-binder of marked efHoienoy. 
It prevents the doatructlve washing of the hillsides in the Fall, open 
winter and early spring. Such a plant would not be needed to a 
great extent, were methods and habits of cultivation perfect or In a 
high state of development; but this phase of the economic aspect of 
the case must at present be Insisted on. 

Finally it may be said that as a fertiliser this Bteel-weed takes 
a high rank. It is regarded by observant fanners as but slightly 
inferior to a crop of clover. It dues not decompose when turned 
under as quickly as clover, but that it yields plant-food and an¬ 
swers well Mie mechanioal purposes of a coarse fertiliser, testimony 
is unanimous and appaiently conclusive. 

Explanation op Plats S—irieoiclci piloiiu, r4produc«4 Iron photOfr»phi Ukn 
Uta In Novrmbar Fiiurei 1 and I ihow plana with abundaDl, and Ftfnra S, with bw young 
•hoou eloaa to tba ground FUnti ihown in Figurea 1 ud 8 had tha topa remorad In tnmDtar, 
Figure 1 thowi the conmon appemrmnra at tha and of tba growing aaaaon of UMUMnrbcd pinna 
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GEOPH1LOU8 PLANTS OF OHIO. 

F. J. Tylbb, 

Geopblloue—meaning earth loving—la a term vhloh has recently 
been applied to euch plants aa have some special adaption, which 
enable* them to withdraw beneath the surface of the ground when 
adverse conditions, such as extreme heat and drouth, cold, etc,, 
overtake them. Huoh adaptions may bn olaasifled as 
Bbliomes, 

Bulbs, 

Corms, 

Crowns. 

RhUomes are underground stems and like other stems may be 
simple or branched. The branched rhlsome Is, however, the most 
common form since It combines vegetative reproduction with the 
other advantages of a rhlisome habit. The Brake Fern (Pterls aqul- 
llna L } Is an example of a much branched rhlsome and Bolomon's 
Beal (Polygonatum biflorum Ell.) of a nearly simple rhliome. 

The stem of a rhisomatous plant may remain permanently 
underground, as Is the case with all ferns except the tree ferns of the 
tropics. An annual stem la, however, usually sent to the surface 
and this may be a lateral branch from the main subterranean stem 
or it may be a continuation of the rhixome, in which case the next 
year’s rhlsome will be a lateral branch and thus the whole rhlsome 
will be mi^e up of a number of distinct segments. Various members 
of the Iris group are good examples of this. In at least one genus of 
Ohio plants—Smilax—there are some members having both a per¬ 
ennial woody stem and a well developed rhlsome. It may be that 
these plants are leaving the rhlsome habit and are taking up the 
woody stem habit. 

Perhaps In most cases rhlsome plants became such through the 
gradual covering of trailing stems. It Is a protection and a saving 
of building material to a plant If its stems ar«\tralllng or creeping, 
still more so if they are covered by leaf mould or soil. If rhlsome 
plants were once tillers there should be every gradation between 
the two and so we find. The Trailing Wahoo Is a good example of 
this, since some of its items are often covered by leaf mould or soil 
while others are on the luriaoe or some Inches above. Many of the 
Erlooeece are In this transition stage between traileraand geophytei. 
Th% Wlntergreen (Qaultherla procumbens L.) has a long, creeping 
stem which Is often or usually covered by leaf mould. It roots 
freely and sends up.perennlal woody branohee to the surface. It la 
hard to say lu such cases whether the plant Is gcophllons or not. 
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Many (coophlloas plants of the rhtsome type were doabUess onoe 
crown formers and here again we find a transition stage which con* 
tains every gradation between the two groups. The Composltie are 
mostly crown formers, but some are true rblsome plants and some 
are transitional. 

The advantages of a rhlsome habit are very apparent. The first 
and most Important advantage is the protection from frost which 
this habit affords. By taking up this habit many plants have been 
able to withstand a climate, which would otherwise prove fatal. 
The Alpine Willow Is an example. Bhisomes are often storehouses 
for food and become swollen and distorted in consequence. Vege¬ 
tative propagation is usually oomblnod with the geophllous habit 
and with great advantage to the plant In most oases a rhizome 
dies off at the back as fast as It grows In front so that any part of it 
lives a definite nnraber of years. The Individual segments of the 
Solomon's Heal, for instance, live from three to five years. In this 
way a branch soon becomes a separate plant In some cases, how¬ 
ever, the rhizome may live for many years and thus hundreds of 
seemingly independent plants may be connected beneath the surface 
of the ground. The Brake Fern (Pterls aqullina L) Is of this class 
and an entire hlllslds may be covered with a much branched speci¬ 
men of this plant. 

A plant which has no means of migration when it has exhausted 
the nearby food supply is manifestly at a disadvantage when com¬ 
pared with a progressive rhizome plant which moves every year 
Into a new and fresh location. To be sure, the distance It travels 
may not be far but it is enough to remove the plant from an ex¬ 
hausted position and from Its womout and useless tissue. Thus this 
group of plants may be said to have found the secret of potential 
Immortality, for, unless some catastrophe overtakes them, they may 
live Indefinitely and remain young. Tt Is interesting in this con¬ 
nection, to note how far some of these plants travel in a century. 
This may be calculated In a general way by measuring the annual 
growth In length of the rhizome. Holomou's Beal travels from 
twelve to twenty feet in this length of time, Uvularla perfoliata L- 
from eight to tan feet, Onoolea senaibills L. from three hundred to 
five bundled feet, and others still farther. 

The Iris group are exceptions, in that they travel in a circle- 
The reason seems to be that the lateral branches which continue 
the rhizome from year to year mostly arise on the same side 
of the terminal bud, so that each branch goes off at a slight angle to 
the former branch. The degree of angle determines the size of the 
resulting circle. One class of rhizome plants Is very distinct and 
requires especial mention. This class may be termed upright or 
retrogressive rhizome plants. The upright rhizome may originate 
from a progressive rhizome, or from a crown former or in some other 
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way. TrlUlom nlvale Riddell le in a transitional stage between the 
progreMlve and retrogressive classes, since the large ihisomea are 
upright and the yonng lateral branches are progressive until they 
have traveled some distance away from the parent rhlxome, when 
they too, become upright. The lower Ferns (Ophloglossaoera] belong 
to this class. The disadvantage of thu habit is that the rhiiome will 
soon grow out of the ground and be in a very exposed condition. 
To counteract this tendency the roots of these plsnta are usually 
strongly contractile and pull the rhlsome down Into the ground as 
fast as it grows out. Skunk Cabbage (Spathyema foetida (L.) Raf.) 
has an upright rhisome and root contraction Is very marked. The 
very apparent disadvantages of the retrogressive or upright rhisome 
habit have made this class very few In number compared with the 
progressive rhlsooio class. In Ohio there are about 476 species of 
rblsome plants and less than twenty-five of these belong to the retio- 
gresslve class. This class Is closely related to the conn plants, 
indeed, all that la needed to make the typical corm out of a retro-* 
gresslve rhizome plant, such as Trillium nivale, Is to shorten and 
make more definite the annual growth of the rhizome. The bulb Is 
usually a very short, upright rhlsome with many thickened scales. 
The bulb of Lilium martagon Is of this kind but that of Lillum oana« 
dense Is mure closely related to the progressive rhizomes. The 
parent bulb sends out one or more thick rhizomes ahioh grow out¬ 
ward if the bulb Is at the normal depth, downward if the bulb is too 
near the surface of the ground and the new bulbs are formed by the 
shorteiilug of the outer end and the growth and thickening of the 
scales of the rhisouie. 

Both bulbs and oorms may be regarded as rhizomes modified to 
suit peculiar conditions, such as a long, dry, heated period alternat¬ 
ing with a short, rainy period. A plant to survive under such 
conditions must he able to start up very quickly as soon as the rains 
come, and flower and mature Its seeds before the drouth again over¬ 
takes It. A large amount of food material must be stored up by the 
plant In order to do this, and the food material must be kept from 
drying or baralng up during the heated period. Bulbs and cormsi 
protected as they usually are by dry and coriaceous coverings, ans¬ 
wer these requirements and are usually abundant In localities where 
these conditions obtain. Bulb and oorm plants are also well fitted to 
live In dense woods where the light is soon shnt off In the Spring by 
the expanding leaves of the trees. They are able to spring up very 
early, flower and ripen seeds before the light is shut off. The food 
supply which enables them to do this is often protected by acrid or 
poisonous principals developed tn the bulb or oorm. F^pper-root 
(Dentarla laclniata Muhl.) and Jaok-in-the-Pulplt (Arisaema-trl- 
phyllum [L.] Torr.) are examples. 
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Grown plants, while not true geophytee, are often oloeely related 
to rhisome plante and may be regarded as transitional. They are 
formed by the freeslDg back of the oprlght stem to the surface of 
the ground, and the Burrlval of the short stem beneath the sartaco 
until the next Spring when it sends out branches from adventitious 
buds, Tn this way several branches are sent up where there was one 
before, and, as this crowds and Injures the plant, these branches 
usually move out some distance from the base of the parent plmit 
before coming to the surface. The connection with the main stem 
is often severed, and thus many new plants are formed All thu 
rarely takes place In the Spring but has been shifted back to late 
Summer or Fall by the parent plant. Often a food supply Is stored 
up for the young plants by the parent Helianthus tuberosus L. la a 
good example. 

Vegetative propagation Is brought to Its highest development In 
this class and they become our worst weeds. 


NOTES ECONOMIC AND TAXONOMIC ON THE SAW 
BRIER, SMITiAX GLAUOA. 

W. A. KHLr4KKHAN. 

(fMate4 ) 

In a recent trip through some of the southern counties of the 
State my attention was ariested by the enormous quantity of Smllax 
glauQB—Giaucoas-leaf Brier as given by Britton In the Illustrated 
Flora—but generally and appropriately called In these regions where 
BO abundant, the Saw Brier. In the sandy soil of Hooking County* 
thenco southward to the Ohio River this plant may be seen growing 
in field and pasture, by roadside and on hillside, and everywhere ex¬ 
cept la wet Bolls and dense woods. It climbs over fences and high 
bushes, displaying its bright foliage of lively green, more effective 
by contrast with the abundant white bloom on the under side. In 
the Autumn it presents showy wreaths of black but glauoous-coated 
berries and the most gorgeous coloration of foliage. The leaves 
remain for the most part late in Fall and Winter, and for brilliant 
and delicate shades of rose and red are not surpassed by any plant 
of our entire fiora. The forbidding aspect of the long, wiry stems, 
with their bristly covering of long, saw-like or needle-shaped 
prickles, serves also to dlstlagulsh this plant even among the 
attractive associates of its kingdom, 

A Bad Wbid.—As a weed this species here stands at the head 
of the list. Its horrid prlcklea make it ohe of the most disagreeable 
plants with which to come in contact. It revels in the pastures and 
clambers over the fences; it flourishes in the meadows and fields, 
and no ordinary practice of orop-cultivatioa interferes with Ita 
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luoriaaoe. One can readily eee that It la not oareleaBnesa on the 
part of the farmer that auftera half or atUl larger portlona of hia 
fleW a to be covered with thia peatlferooa vine. No other weed la 
•eea In the area and therefore he baa been diligent and oarefal In 
hie tUlagOp The meadowa even If twice or tbrloe mowed in a aeaeon 
will yet contain year to year the aaine quantity of Saw Brier. The 
afeema aprlng up quickly, and grow “ a foot In a night ” the people 
■ay; aurely the gaw Brier Is the fresheat plant In the field. In a 
case apeolally noticed a garden spot had been put In cultivation In 
1878, and has been oootipually and thoroughly cultivated every year 
alnoe, yet the Saw Brier is there to-day 

Thb TJitdbboboumd Pasts —Thin tenacity of life and luxur¬ 
iance of growt^ can be understood when the underground parts are 
examined. There are numerous irregular and often large tubers or 
enlargements which serve as the capacloua storehouse of nourish¬ 
ment. They are often of fantastic shape. Various forms sre shown 
In figure 1, plate 4. These occur at irregular intervals on the long 
and tortuous subterranean stems. It is said that they may be found 
several feet below the surface, though the eight Hpecimens shown on 
the plate were found at a depth of six to twelve Inches. If they all 
could be removed from the soil the weed would of course be practi¬ 
cally aunlhilated. But when found at a depth of several feet—as 
seen sometimes in making excavations for foandatlons, walls, etc.— 
it Is evident that the former will have to make extraordinary and 
long-continued efforts to destroy this pest. The less courageous may 
well be appalled In contemplating the herculean task Fortunately 
swine are fond of the nutritious tnbers, and voraciously devour them 
when they are given the freedom of tlie field and allowed to Indulge 
In their natural propensities. Heavy coating of manure and winter 
plowing are also Indicated. 

VAAIATIONB IN THE Lbavhb.— This form la easily recognised 
among the several species of Smllax indigenous to Ohio, though the 
leaves vary in alse and shape to a remarkable deg^e. A large num¬ 
ber of the common forms are shown In figure 2, plate 4. They are 
sometimes very broadly cordate-oval, wider than long; often ovate- 
oordate, oval or ovate, lance-oval, oblong to oblong-ovate, broadly 
to narrowly lanceolate and even linear; they are mostly cuspidate 
at the apeXf in somp oases tapering co acute or sub-aoumlnate. The 
base Is mostly cordate and suboordate, but oooaslonally tapering* 
It is seldom that forms approaching halberd-shape occur la our 
region. An Inspection of plate 4 will illustrate these several forms* 
The twig with fruit marked 6, bears a very common form of the leaf 
as does also the one marked 1. The broad-leaf form is not uncom¬ 
mon, but the very broad-leaf as seen In specimens marked 8 and 6 la 
of much leas fraquent occurrence. The very narrow leaves are as a 
mle borne on short stem»-«uoh as have developed in fields and 
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msadowa where the earlier items hare been destroyed or dIataAad. 
But often on snoh steins (marked 1) the leaTos are broad and have 
the natural shape. 

Sian or Lbavbs.—T he slse of the leaves Is strikingly variable. 
The specimens shown on plate 4 being reproduced from photographs 
exhibit correctly this variability. Carefnl measurements also were 
made of leaves taken at random from hundreds selected to Illustrate 
this point. These since they give both the length and width of the 
leaf demonstrate the shape as well aa the alse. The measurements 
are in decimeters and one hundred of them are as follows* 
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Dbsobiptioii of the Leaf.— Neither the description as given 
originally (1787) by Walter nor those contained In our Manuals give 
any Intimation of such variability as actually occurs. Some of them 
are as follows: Walter says ^'follls oblongoMwrdatls”; Wood, 

** ovate, finally nearly orbicular, abruptly contracted at one end 
Gray, “ovate, rarely subcordate, abruptly mucronate"; Britton, 

“ ovate, acute or cuspidate at the apex, sometimes cordate at the 
base. ” I would inggeit the following as applicable to the Ohio 
specimens: Leaves mostly ovate, o/ten broadfyoval (oooaatonaOytiroader 
than long), tometlmet oblong-ovato, varying to tanooolato or own Unoar; 
the boM motOy tub-oordaio but oftm oordate or even ountedo! (ho lypou 
euypUUUe to acute or iiub-^ouudna/U. 

SifiLAZ SPIMULOBA.— Britton and Brown In the lUnitcated 
flora, 1! 440, appends to the description of Smllax glauoa thefollow> 
Ing paragraph: “Smllax splnulosa J> E. Smith, Is a form with 
numerous small prickles on the lower part of the stem, and more ' 
elongated, sometimes halberd-shaped leaves. It ooeurs In southern 
New York, but Is not well understood *’ However Smllax splnulosa 
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1b given by these authors as a synonym of Smllax glauoa, which 
according to my Judgment is correot 

Bmilax SFimriiOSA an Extbsmu Fork of B. GLAUOA.^The 
material Beoured recently fortunately clears up the case unloss I 
misapprehend the purport of the above quotation. The “more 
elongated leaves spoken of may find tboir counterpart In tlie figures 
on plate 4, and yet there can be no question thatl they belong to 
Smllu glauoa. The twigs bearing them were in many cases found 
oftooAed to the tame underffround stems that bore the broad leaves. 
Even at a glance the Identity of the specimens in the field could not 
be mistaken, all their characters showed that they weie really 
Smilax glauoa. In herbarium specimens that have been preserved 
every gradation may be seen between the extremes shown In the 
plate. These specimens also show in some cases underground stems 
that boar both leaves and twigs with leaves of the broader form As 
a rule In the oomfields where the soil is not rich and crop-cultivation 
has been diligent the narrower leaves (on shorter stems) are com¬ 
mon. In richer cornfields, aud In meadows, especially if quite fertile, 
the short stems are clothed with the broader leaves. Abundant 
evidence was at hand to demonstrate that this form with “more 
elongated leaves (B.splnulosa) Is directly connected with the form 
called B. glahoa by the taxonomists. Its peoullarities are doubtlesa 
referable to the special environment; In no case could these appar¬ 
ently aberrant specimens be called a specific or even varietal form. 

SxPLANAiiOH or Flats 4 —SwLu flaucft ftgura 1 Biglit ■pAdmeni of tubon repre- 
diicod frooi phoiocrAphi snd oiuch reduced Fiy S 1 wlgi (1-6) besnng lure* of Torying 
■hapei alto MpAnte leares ( 7-66 ) lUmtraClag vanalioD in ibape and me 


MEETn^OS OF THE BIOLOGICAL CLUB. 

OorOBSR iBT, 1900, BOTANTOAL HAUj. 

Tbla ovenlng wm spent In the giving of reports on work done 
during the summer vacation. Oaborn, MlUa, Grlgga, Tyler, Mias 
Dnfour, Sohafflner and Hine gave reports. Seven names were pro¬ 
posed for membership. 

The motion by Professor Osborn to hold the meetings of the 
current year In Biological Hall was carried. 

Hlne, Morse and Miss Dnfonr were appointed a nominating 
committee to select oflleen for the year 

Hovbxbbb Gth, 1900. 

Membere assembled In Blologloal Hall, President Schalhier 
called the meeting to order. Officers were elected as follows: 
Osborn president, Tyler vice-president, Hlne seeretary. 

Long, Wyman, Ball, Hambleton and Dunlap were eleoted ta 
membership. 
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The retiring president, Professor Bohaffner, g&ve the address 
of the evening. He had for bis subject The Life History and 
Cytology of Erythronlum.” 

Landaore and others took part in a discussion of the paper. 

J.B H. 


NEWS AND NOTES. 

The tenth annual meeting of the Ohio State Academy of Bcienoe 
will be held at the Ohio State University, Columbus, on December 
20 and 27, 1000. 

Pbtiolbb of thh Cottonwood.— The leaves of the Cotton¬ 
wood as well aa some other species of Populus have an interesting 
light relation. If one looks at a vigorous shoot, the leaves are seen 
to be arranged in the pioflle position around the stem. This Is 
accomplished by means of a very simple device. The petiole is 
much flattened next to the blade and Is quite flexible The flatten¬ 
ing 18 transverse to the plane of the blade and on tills account 
tlie leaf will asstmie the vertical x^^^ltion, no difference In what 
way it is attached or twisted. This adaptation is also respon¬ 
sible for the musical rustle one lieare when resting m the shade of 
the Cottonwood The leaves are very smootli and nearly alike on 
both sides. Because of these and other adaptations, the Cottonwood 
Is one of the most suocessfiLl of our sernl-xerophytic trees and one of 
the last stragglers to he found in the western part of the great 
plains. J. H. B. 
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NOTES ON THE SELF-PRUNING OF TREES. 

JOHX H. SOHAYVNBB AND FbBD J. TyLBB. 

In a dense forest of growing trees the smaller, side branobes of 
the main stem, as well as those of the larger branches, are continu¬ 
ally dying off. But the tree rids itself of these dead branches by 
forming a collar of tissue from the oambinm layer around the base 
of the branch, which presses more tightly as layer after layer of living 
wood Is added, until the branch Anally falls off and the hole which 
is left is grown over in a short time. This process Is known as 
natural pruning But the process which we wish to consider Is 
very different from tills, and we desire to distinguish It by the term, 
self-pruning. In this case the living branches are cut off or else the 
cutting-off process is the cause of the death of the branch. A 
special adaptation is provided to accomplish the result and the pro¬ 
cess is one whose purpose is the shedding of the branches rather 
than the attempt to accommodate the plant to conditions of injury 
brought about by other causes. In a number of species perfectly 
formed winter buds were developed on the branches which were 
shed, and so far as our observations go, the twigs are cast in the 
fall and winter. 

Althougl\ the shedding of branches is well known, espeolidly In 
the conifers, not as much notice has been taken of it as we think it 
deserves. We have been taking observations for several years and 
have been partly anticipated by Dr. Bessey in a note in SoUnoe 18. 
600* 1900, —Botanical Notes —The Annual Shedding of Cottonwood 
Twigs Bessey describes the shedding of the twigs of Populua 
deltoldes as occurring about the middle of October, and after giving 
the details of the process, concludes as follows: ** It is an Interest¬ 
ing fact that the Tamarisks (Tamarix sp.) which are held by some 
botanists to be closely related to the Poplars, shed their twigs by 
exactly the same device aa that described above. In the Tamarisks 
the shedding of the twigs is a part of the annual process of defolia¬ 
tion, their leaves being so amall that It appears to be lesa trouble 





80 


Ohio Naturaliat. 


[Vol. 1, Ko.B 


and expenM to drop twig and all than to noparate every Individual 
leaf. PoMlbly In the Cottonwoods, with tbelr large leaves* we have 
a survival of the Tamarisk twlg-aheddlng habit long after its 
original slgnifleanoe has disappeared.'* Dr. Bessey, however, we 
believe, will not insist on this supposition when he considers that 
the same thing occurs In species of Prunus, Querous, and other 
widely separated genera. 



Fio 1 Twig of Popului oltM, •boviof Imgc bmJ jotot aoil ■Cuo wlMn UMUor lirlfs 
hovo htn dotsched 

Fio I^View of bauL joint of tuM twtg M Fig 1 

Fra I—Twig of Salli mgnif ihowiog positiofl of tbe brlttlo mu (o) 

Fia 4-*. t#raea twig of Ampclopui coidoto. iliowiog joims («) at Iho Inf nodoi 

The Hell'pruning of twigs from woody stems, so far as our 
obserratlouH go at present, la aocomplished In three general ways: 
1st. by the formation of a single Joint close to the parent branch; 
Snd, by the formation of a brittle lone near the base of the limbs 
which are to be shed; 8rd, by a series of transverse Joints eorre»<, 
ponding to tite leaf nodes. 
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Amopf the plants which come In the first clans, the most 
striking perh&pAt Populus alba, In which very large branches are 
frequently out off In such a perfect manner that one might think the 
pruning bad been done with a sharp knife. Oreen twl^i from one to 
fifteen years old were found to be shed and no doubt still older ones 
are out off. The twigs have well-developed winter buds and this Is 
also the case in other species of Populas and In certain species of 
Quercus and Prunus Tn Querous alba shed twigs were found from 
one to four years old while in Q. acuminata there were some seven 
years of age. In Prunus serutlna twigs from one to six years old 
were cut off. In Ulrous AtueriCBna not only are joints formed at 
the base of the twigs, but the twigs also break apart at the nodes, 
caused by annual growth 

The following species were found belonging to iho first class; 

Populus alha L 

“ deltoides Marsh 
“ grandideiitata Mx« 

“ tremuloides Mx 
dllatata Ait. 

Quercus alba L. 

“ robur L 

“ macrocarpa Mx 

“ acuimuata (Mx,^ Baig. 

FJinus amorloana, L. 

Prunus serotina, Ehrh 

Tainarix gallloa L, 

Tsuga oanadenMH (Ij.) Carr. 

All the plants found with brittle /ones belonged to the willows. 
It U interesting to note that the branches shed may he one to 
several years of age and that ceitain branches do not develop a 
brittle rone Sal lx nigra and ti. amygdaloidcs seem to show the 
character most perlectly and It In remarkable to bee how readily the 
branches drop off. 

The following species show the adaptation- 

Sallx nigra Marsh. 

“ amygdaloides andem 
“ fragilis L, 

alba vltellina (L ) Koch. 
babylonlca L. 

Among those which come in the third class, the most remark- 
aUs plant observed was Ampelopsis oordata. About the time that 
the leaves are shed nearly all the slender green branches literally 
fpUl to pieces and drop off. Most of the fruit Is on these branches 
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and the berries are thus shed at the same time. In the winter the 
plant IS remarkable for the few branches left and it looks like an, 
artificially pruned Tine. 

The species observed belonging to this class are the following: 

Ampelopsis oordata Mx. 

** trlouspldata 8eib. dt Zucc 

Partbenooissus qulnquefolla (L.) Planch. 

The shedding of the twigs of woody plants may In many oases 
be entirely an adaptation to get rid of the leaves as In the case of the 
dwarf branches of Pines and the young twigs of Tamarisks. But 
even in the Tamarisks It is doubtful whether the joints formed In the 
older branches can be claimed to have such a purpose, since in this 
case the leaves have all been shed with the anuual twigs. The 
shedding of the old woody branches may have a different purpose. 
In regard to the trees mentioned above, we think that the process is 
one primarily to rid the tree of surplus branches. This would man¬ 
ifestly be an advantage and would give room and opportunity for 
the development of many young leafy shoots every year without 
accumulating too gieat a mass of useless nioinbers This is cer¬ 
tainly the case with the poplars and the willows. In no case do we 
think it admissible to say that the adaptation is primarily for the pur¬ 
pose of propagation, although this may be a very important in¬ 
cidental result in such plants as the willows when growing In wet 
places. In the case of Auii>e]opsls cordata, the only reasonable ex¬ 
planation seems to be a preparation for the winter condition, since 
the branches which are shed do not ripen and the plant has an ad¬ 
mirable method for shedding its leaves The slender branches 
would be in great danger of being killed by the cold of winter. The 
shedding of the young branches of Taxudlum distlohnni (L.) llioh. is 
remarkably like that, in Taniarix. Tlie slender, dwarf branches 
clothed with the leaves drop off In the fall or the following spring. 
The habit must be quite ancient, ns such branches of Taxodlum 
distlchum mioooDum Hr are very abundantly preserved as fossils. 
In Taxodlum tnexlcanum Carr, the dwarf branches are not shed 
until the socund year Ulyptostrobus pendulus Endl and G. hetero- 
phylluB Endl also have deciduous dwarf branches. There are other 
couifers and no doubt many other angiospermoos trees which 
possess these interesting adaptations and by careful observations, no 
doubt many interesting ecologfloal facts will be brought to light 
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PLANT NAMES COMMEMORATIVE OF OHIO BOTANISTS. 

Clara Arhstbono. 

Though Ohio has had fewer botanists than many other States, 
tome of these became known wherever botany was cultivated. 
Riddell was one of the pioneer botanists of the west and for six years 
he was a resident of this State. By the publication of his JSfynopM 
he contributed largely to Ohio Botany. The names of Sullivant and 
Lesquerenx shed still greater luster on our state. Most of the work 
of the former and all of that of the latter was done In Ohio. Several 
others whose names are given below have been mdustrtous students 
of our Flora, and have spent many years if not all their Uvea within 
our territory It is a lung and Interesting list of botanical names 
which commemorates their scietitlflc labors. In the preparation of 
this paper 1 have been aided materially by Prof. A. Kellerman. 

John Lhonabp KinDSi^ » Bom in Leyden, Mass., Feb 2()th, 1807; 
died in New Orleans, La., Oot 7,1883. He graduated fiom Rensseler 
Institute, Troy, N. Y. He came to Ohio In 188U and became professor 
of Botany and adJunotProfessor of Chemistry in the Medical College 
of Cincinnati. He was an enthusiastic and Industrious botanist, and 
collected extensively In many parts of our Btate. doaroely any of 
hls specimens seem now to be la existance though he prepared sets 
for sale and accumulated a large herbarium. Hls most important 
publication was the Synopsis of the Flora of the Western States. 
He also published a Supplementary Catalogue of Ohio Plants. In 
1886 he left Ohio, carrying his botanical Specimens to New Orleans 
where he became professor In a Medical College; he was also in the 
employ of the goA eminent until his death. He furnished many notes 
and longer articles to scloDtlllo Journals and was the author of many 
new species of plants. The following have been named in hls honor: 

Rlddellla, synonym of Psllostrophe, a genus of the Composltae 
family. 

Solldago Kiddellil, a species of Qolden Ro<i. 

Seoeolo Rlddellii, synonym of S. Douglasli, a species of Com- 
positae. 

WILLIAU STABLiRa SuLLivANT. — Bom In Frankllnton, Ohio, 
Jan. 18,1808, died In Columbue, Ohio, April 80,1H78. He was educated 
at Ohio University and Yale. The death of hia father at the 
time of hls graduation prevented him from studying for oue of the 
leai ned professions and he became a surveys and practical engineer, 
which occupation he followed until late In life. During this time be 
collected and studied the plants of central Ohio, and In 1840 he began 
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to pay partloular attention to Mosses; this became the sabject of his 
speola] study, and he was soon recognised as the most eminent bry- 
ologist that this country liaa ever produced. 

Tn 1884 the degrpe of LL.D. was conferred on BuUivantby Qambier 
College. He was elected to membership In many scientific societies 
both ID the United States and Europe. At Ills death his bryologloal 
books, colloetioDB and preparations of Mosses were given to the Gray 
Herbarium of Harvard University. The remainder of his botanical 
library was bequeathed to the Ohio Btate University then called the 
Agrlcultuial and Mechanical College His microscopes were gfiven 
to Starling Medical College Of this instil utlon he was senior trustee. 
Ho was the author of many new siioctes and the plants named for 
him by other botanists are as follows 

Hullivantla, a genus of the Saxifrages The name first proposed 
by Gray (1840) for the species tliscovorod by Bullivant was 
Baxlfniga SuUlvantli, two yesrs later Gray established the 
genus Hullivantla and published the name of the plant in 
question as Sullivantla Ohioriis According to the rules of 
priority that name now standh as Hullivantla Hulllvantil. 
IMscliia SuUlvantli, a species of discomycetous fungi 
PanuH flulhvantii, a species of Agarlclneae, 

Lentlnus Hulllvantil, a species of Agaricmeiic. 

Marusinius SulUvantil, a species of Agarioineae 
Psllocyhe HuUhantii, a speclcH of Agailcineae. 

IloletUH SuUlvantli, a siwjcies of the Pulyporeae. 

PulystictuH HuUivaiitii, a species of the Polypoieoe 
Tholeplmra HuUivantii, a species of the Tlielephoreae, 
Cephaloxia Hulllvnntil, a speolcs of Llvoi wort 
Jubula BuUivatiHi, a sjiecles of Liverwort. 

Kantia HuUivantli, a spc^cles of Lh erwort 
Porella SuUlvantli, a species of Llveiwoit 
Uypnum SuUtvNiitil, a speclos of Moss, 

Astouium Hulllvantil, a species of Moss. 

Amphorldlum Hulllvantil, a specieh of Moss. 

Brachytheolum RuUivantii, a species of Moss. 

Bruohla Sullivantli, a species of Moss. 

Cyllndrothecium Bullivaniil, a speoies of Moss. 

Fontlnalls Hulllvantil, a species of Moss. 

Macromftnuni Bulllvantll, a species of Moss. 

Heckera Hulllvantil, a species of Moss 
Pbasoum BuUivantll, a species of Moss. 

Plearidmm SuUlvantli, a species of Moss. 

Bohlotbelmia SnUlvantU, a species of Moss 
Eurhynchium SuUivantii, a species of Moss. 

Hookerla SuUlvantli, a species of Moss. 
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Zygodon SulllvriDtii, a speoiefl of Mobb. 

Bphagnutn Bulllvantianum, a speoleB of Mom. 

AsolepliiB Sulhvantli, a BpeotoB of Milkweed, 
lODieera Bullivantll, a fipeeieH of Houeyauokle. 

Cnrex SulHvantll, a Hpecies of 
Calllptendlum SulUvaatll, a plnnt. 

There were alHO two Bpeclee of Mobbcb named for Mra. HulllTant 
as folioWH: 

IJypnuni SulUvantJnef a pleurooaipouH Mosm 
P laglotheolum Sullivantlae, a plnur4>cnr]>ouH Mohh. 

Lro LMhQOKKKUx —Horn 111 Klpurler, HwitKeiland, Nov. 18, 
1806, died in ColurnbUH, Ohio, Oct 220,1889 On enterJn(( the Academy 
of Neuchatcl he met Arnold Ouyot and topjether they becanie de¬ 
voted to natural seleiioe In 1K22 he to KlHenacIi piepnraiory 

to entering the University of Berlin, supporting himself by teaching 
French. He waa prinoli>al of a college »t Uhaux de Fonda but had 
to give thiH up on account of deafness. From this time he did 
engraving, made watch springs, and studied Mosses and foMil 
planta. 

In 1848 Lesquereux came to America settling at Cambridge, 
where heassmted I/iuib Agassis, but he soon removed to Columbus, 
Ohio, where he lived until his death. He was a worthy associate of 
William 8. Bullivant to wliom in fact he was mdebtoil by the most 
oommendnble generosity. He was a paleo-botanist and a student of 
Mosses Mauy plants are mimed for him including a large number 
of fossil forms 

liCfiquereUa, a genus of Crucilerae 

Lcsquereiixia, synonym of Hiphouostegia, a genus of Rerophul- 
ariaceac. 

Hysterographiuni Lesquerenxli, a speoles of Pyrenomycetoua 
Fungi. 

Welwra Lesourlann, a species of Moss, 

Brynm Lnscurianum, a species of Moss. 

Archldium Lcsouili, a species of Moss 
Atrichum Lesourll, a species of Moss 
Foatlnalls Lescurll, a species of Muss. 

Hypnum Lesourii, a species of Moss. 

Ortiiotriohum Ifescurii, a species of Moss. 

Sphagnum Lescurli, a species of Moss. 

Thella LeBoarii, a speoles of Moss. 

Alyssum Lesourll, a speoles of the Mustard Family. 
Lepidophoroze Lesquereoxii, a fossil plant, 

Lepidodendruni Lesquerenxii, synonym of L. olypeatnxn, a fossil 
plant. 
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Sphenopterifl Lesquereuziit a fowl plant. 

Sphae rites Lesquereuxil, a fossil plant. 

Persoonla Lesquereuxil, a fossil plant. 

Buthotrepbls Lesquereaxll, a fossil plant, 

Peoopterls Ijesquereuxil, a fossil plant. 

Csrdlooarpon Lesourlanuin, a fossil plant. 

Trlphyllopteris Lesourl, a fossil plant. 

Odontopterls liesounl, a fossil plant. 

Slgillaiia Lesourll, a fossil plant. 

Bphonopterls liesourlana, a fossil plant 

T^nlopterls Lesourlana, a fossil plant. 

Trlphyllopteris Lescarlana, a fossil plant. 

Rhabdooarpus Lesourlanus^ a fossil plant. 

Thlnfeldla Lesquereuzianai a fossil plant. 

Laurinozylon Lesquereuxiana, a fossil plant 

John Hthono Nkwbhkhy.— Born at Windsor, Conn., Deo. 22, 
1822, died in New York, Deo 7, 18S2. He graduated from Western 
Beserve College 1846 and from Cleveland Medical College 1818. He 
studied abroad for two years and then practiced medicine In Cleve¬ 
land until 1665 when he was appointed acting Burgeon aud Geologist 
to an exploring expedition through the country between Ban Fran¬ 
cisco and the Columbia River. He went on several of these 
expeditions studying the botanical soologioal, and geological 
features of the country. In 1869 he was appointed Chief Geologist 
to the Geological Burvey of Oiifo 

In 1858 Newberry published the first State Catalogue of Ohio 
Plants. About 1866 he was made professor of Geology and palaeon¬ 
tology at Columbia College School of Mines which position he held 
until his death. His chief botanical work was In iialaeo-botany 
though quite a number of living plants as well as many fossil species 
commemorate his name. 

Newberrya, a genus of the Indian Pipe Family, 

Gentlana Newberryi, a species of Gentian 

Abutilon Nowberryi, a species of Malvaceae. 

Leptosyne Newberryt, a species of Compositae. 

Pentstemon Newberryi, synoDym of P menKlesil, a species of 
Bcropbularlaceae. 

Potentllla Newbeiryl, synonyn of Ivesla graolllis, a species of 
Rosaoeae. 

Ferula Newberryi. synonym of Peucedanum Newberryi, a species 
Umbellifereae. 

Astagolyous (Oxytropis) Newberryi, a species of the Legum¬ 
inous Family. 

Notholaena Newberryi, a species of Fern. 

PhysarU Newberryi, a species of Fern. 
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Colopten Kewberryl, a species of Fern. 

Leuoampyx Npwberryl, a apeolee of Fern. 

Csrdiooarpon Newberry 1, a fossil plant. 

Dadoxylon NewberryU a fossil plant. 

Odontopterls Nawberryi. afosaU plant. 

Cordaltes Xewberryl, a fossil plant. 

Pseudopeoopteria Newberry!, a fossil plant, synonym of Sphen- 
opterlB Newberryl. 

DIotyopliylon Newberryl, a fossil plant. 

Cardiooarpus Newberryl, a fossil plant. 

Archaeopholon Newberryanum, a fossil plant. 

Viburnum Newberryanum, a fosall plant. 

Celastrophyllum Newberryanum, a fossil plant. 

PecopteriB Newberryana, a fossil plant 

Taenioptens Newberryana, a fossil plant 

PlatanuB Newberryana, a fossil plant. 

Laurus Newberryana, a fossil plant. 

Myrloa Newberryana, a fossil plant. 

Hallx Newberryana, a fossil plant. 

H. O. Bhabbbi.he. — Bom in Conneotiout. Died December, 1884, 
la Palnesvllle, O He oame to Ohio and became a practicing physician 
at Palnesvllle. He published the second State Catalogue of Ohio 
Plants in 1874. This was a pamphlet of nineteen pages; it was reprint¬ 
ed In the State Agricultural reports of 1877. After his death Dr. 
Beardslee’s herbarium of about 4000 species, especially rich in Carloes, 
Orasses, and Sallees, was given to Oberlln Cbllege The following 
species was named in his honor* 

Chantransla violacoa Beardslei, a species of fresh-water Alga. 

Andkhw l^K'K MoBuAK.^Born at Centerville near Dayton, 
Oct, 27,1886, now living In Hamilton County, He has done much 
toward the development of Mycology In this country. He has made 
known a large number of higher fungi of the south-eastem part of 
Ohio. He Is the author of many new species. Anumber of plants be¬ 
longing to the group of Fungi have been named in his honor, as fol¬ 
lows: 

Boletus Morgan!, a species of Polyporeae. 

Polyporus Mo^ni, a species of Polyporeae. 

Leplota Morgani, a species of Leuoosporeae 

Bussela Morgani, a species of Leucosporcao. 

Cantharellue Morgani, a species of Leuoosporeae. 

Hypoxylon Morgani, a species of Pyrenomyoetaoeae. 

There Is also one species of Agaricineae named for Mrs. Morgan: 

Hygrophorus Laurae, a species of Fungus. 
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William AansRooK Kkllhbmax — Born at Ashvllle, Ohio 
May If 1860 He waa educated at Cornell and the Uennan UniYemi*- 
tlea, receiving the degree of Ph D. In 1881. 

For a time he wag teacher of natural science in the Wisconsin 
State Normal School, later was professor of Botany and Zoology at 
the Kansas Agrioultuial College, State Botanist of Kansas, and 
Botanist of the Kansas Experiment Station He was tlie founder and 
editor (for four years) of the Journal of Mycology He has held the 
position of Professor of Botany In the Ohio State University since 
1890 and Is the author of a number of text-l>ookB and articles for bo¬ 
tanical journals He has nocuinulated a very large and valuable 
private Herbarium of parasitic fungi, and a Btate Herbarium of tlie 
Flora of Ohio for the Ohio Btate University that already numbers 
many thousands of mounted sheets. The names given by botanists 
coniplliricntary to his work are as follows* 

Kellerinantiia, a genus of Rphaeropsideous fungi. 

Aecldium Kellermannli, a species of Uredineae 

Plasmopora Kellermannii, a spocies of Phycomycetous Fungi. 

Roselllina Kellennannll, a species of Hphaenaceous Fungi. 

Rhabdospora Kellernmiinll, a species of SpbaeiopsideouB Fungi. 

Dlaporthe KellennHnniana, a species of Pyienomycetous Fungi. 

PhyscoQiltriuin Kcllermani, a species of acrocarpous Moss. 

Miss H F. Bidblki'omk. — Of Columbus, formerly of Bprlng- 
fleld, assiduously collected and studied the flora of Qreene and 
Champaign counties, Ohio. She discovered a species of Moss and 
one of Liverwort which have been named in her honor. 

Bryuin Blddlecomlae, a pleurocarpoiis Moss. 

Trichocolea Biddlecomiae, a bpeoles of Hepaticae, or Liverwort. 

P. D. Kblskv. —Born at New Washington, Ind , Feb, 16,1849, 
but early moved to southern Ohio where he lived until 1860, when he 
moved to Columbus He was giaduated from Marietta College in 
1870 The next year he went to Andover Theological Beminary wnere 
he graduated in 1874. He served Congrej^tional Churches until 1886 
when he moved to Helena. Montana. Here he made collections and 
distributed the local flora. The College of Montana conferred on 
him the degree of Bo D. 

In 1693 lie was elected Professor of Botany at Oberlm College, 
which position he held until 1897, when he accepted the pastorate of 
the Central Congregational Church In Toledo, which he now bolds. 
He Is also lecturer on Botanv at the Bmead School for OirU at Toledo, 
Onto, While professor at Oberlin he published several bulletins of 
local interest, and one monograph of Unctnula, with mlscrosooplo 
drawings of all American species. There are several species named 
In his honor, as follows; 

Kelseva, a monotyplc genus of Bosaoeae. 

Cuourbitarla Kelssyi. a species of Pyrenomyoetoua fungi. 

Homostegia Kelseyl, a species of Pyrenoinyoetons fungi. 

Cryptantne Kelseyi, a speoies of Bomglnaoeae. 

Phlox Kelseyl, a gp^ies of PoleraoniiMeae. 
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THE MAXIMUM HEIGHT OF PLANTS. II. 

John U. Souaffner. 

iMt Bprtnf; the writer publlHbed a few uieneureinents of aome 
oomiDon western plants in the Asa Gray Bulletin (Vol - 8-19-20). A few 
other measurements are given below, all from Kansas except four 
which are from Ohio. Tt would l>e well fur all collectors to keep re¬ 
cords of the slse of the plants which they meet, including nioasure- 
ments of the height and also diinensions of theleaves, flowers, fruits 
and uudeiground parts. In this way the manual of the future may 
be brought to represent more accurately the living plant as it grows 
in nature rather than the dried, shrunken and dwarf specimens of 
the herbarium 



Gr«y 

Bntton 

MpBiurcd 

Feet 

Agropyruui repens (L.) Heauv 


4 

434 

Asparagus offlcinalis L . . 


7 

83i 

Polygonum orlentale L. (Ohio) 


8 

0 

Allionia nyotaginea Michx. .. 

» 

» 

5 

(Oxybaphus nyctagineus Bw ) 




Bllcne antirrhina L. 

2>u 

2*. 

8 

Argcmune alba Lestlb. . 



n 

Lepidium virginlcuin L. 



2'. 

Baptisla leucantha T ik 0.. 


4 

6tJ 

Amorphii oaneseeiis Nutt. 


3 

434 

Kuhnlstera Candida (Wllld ) Kuntze . 


2 

8^ 

(Petalostemon candldus Michx.) 




Aouan illinoeusis (Michx.) Kuntze 

4 

8 

8 

(OoHmanthuB braohylohus Benth.) 




Meriolix serrulata (Nutt.) Walp. . 




(Oenothera serrulata Nutt} 




Gaura biennis L . ... 

8 

5 

lOi 

Apocynuin cauiiabmum L . . . 

3 


8 

Marrubinm vulgare L. 


8 


Datura tatula L. (Ohio). . . ...... 


6 

7 

Verbasoum thapsus L. (Ohio) . .. 


7 

8 

Ciouta maculata L 

6 

6 


Symphorioarpos sympborloarpos (L) MacM... . 


6 

8 

(8. vulgaris Mtobx ) 




Dlpsaous fuUonum L (Ohio). 

1 

6 


Legouzla perfoliata (L ) Britt. 


2 

8 

(Bpeoularia perfoliata A. D C.) 




Batlblda oolumnarls (Sims) D. Don. 

2 

2 ^ 

2* 

(Leptachys oolumnarls T. A G.) 




Achillea millefolium L... 


2 
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CAMPUS BIBD8 

A List of Bibdb Bkcobdbd by thb Whbato^ OBMiTHoiiOuiOAi* 
Club, fob the O. S. U. Fabm and Cam pub. 

Bobbbt F. Gbiogs, 

The flrat list of CampuB birds was publlBhed by the Wheaton 
Club m the ''Agricultural Studentfor March, 1888 Since that 
time a number of additional species have been reported and it has 
been thougtit advisable to republish the entire list, inserting the 
additions in their proper places. The list below contains 187 ipeoles. 
It Is compiled from the records of the Wheaton Club, excepting 
those species for which I'rof. J. R. Taylor is given or^it Only 
those species of which nests, eggs, or fledgelings have been ob^ 
served are reported as breeding. The names are preceded by the 
A. O. U. check list number. Further additions will be published 
from time to time. 


Ord. Pyoopodnb 
Fam. PoDictPiDABi. Qbmbm. 

a. Podilymbus podiceps (Linn ) Pied-billed Grebe, ooi^asional. 
Old Anhhbeb 

Fam. Anatidab. Duokb, Gbgbe, etc, 

187 Anas amencana Gmel. Amenoan Widgeon, Bald-pate, 
occasional. 

154. (ylangula hyemalis (Linn.) Old squaw, occaHional. 

172. Branta canadensis (Linn.) Canada Goose, regular migrant. 

Ord. Herodionhb. 

Fam. Abdhioab. Hkrons and Bittbbkh. 

190. Botaurus lentlginosus (Montag ) American Bittern. 

101. Ardetta exiils (Gmel.) Least Bittern accidental. 

(J. R. Taylor.) 

194, Ardea herodlas Linn. Great Blue Heron 

201, Ardea viresoens Linn. Green Heron, common, breeds. 

Ord. Paludioolax. 

Fam. Ballidab. Railb, Oallinulbs, etc. 

221. Fulica Americana Gmel. Coot, occasional. 
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Ord. LimooiiAB. 

Fam. Boompaoidab. Bnipks, Sandpipbbs, etc. 

ttS, PhllohelA minor (Qmel.) Amerlonn Woodcock. 

S80. Galllnago delloata (Ord.) Wilson's Snipe. 

nM. Totanus solltarlus (Wlis.) Solitary Sandpiper, occasional. 

268. Actitia macularla (Linn ) Spotted Sandpiper, common. 

Fam. Ciiabadbiii>a£. Plovsbs 

878. ^gfUdltls vocifera (Linn ) Killdeer, common, breeds. 

Ord. Oauinar 

Fam. Tbtbaobidak. Qboitrh, etc. 

280. Collnus vlrglnianua (Linn.) Quail, generally one or two 
flocks, breeds 


Ord. Columbak. 

Fam CoiiUHBinAR. Piubonh and Dovra 

818. Zenaldura macroara (Linn.) Ifournlng dove, abundanti 
breeds 

Ord. Baptobka. 

Fam Cathaktioak. Ambrican Yijltubba 

826. Cathartes aura (Linn ) Turkey Buzzard, occasional. 

Fain Faloonidab, IIawkh. 

888. Aoclpiter cooperl (Bonap.) Cooper's hawk, occasional. 

887. Bateo borealis (Gmel) Bed»talled hawk, occasional. 

848. Buteo latlsslinus (Wils.) Broad-wiuged hawk. 

860. Faloo sparverias Linn American sparrow hawk, common, 
breeds. 

364. Pandlon hallaetuR oarolinensis (Gmel.) American Osprey, 
accidental, reported by Mr. C. B. Morrey, during a spring 
flood. 

Fam. Bubonidar. Hobkbd Owls. 

878. Megascops aslu'(Linn.) Soieeoh Owl, common, breeds. 

876. Bubo vl^nianuR (Gmel.) Great Horned Owl, occasional. 

Ord. CoooYOBA. 

Fam. CuouLiDAB. Cuckoos, etc 

887. Oocoysus amerioanus (Linn.) Yellow-billed Cuckoo, common, 

breeds. 

888. CoccysiiA erythrophthalmus (Wils ) Black-billed Cuckoo. 
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Fatn. Al 40 BniNIDAH. KlXOPlBlfRHB. 

890 Cerjle aloyon (Linn ) Belted King-flaher, common, breeds. 

Ord Pun. 

Fam PlClDAR. WOODPKCKBRB. 

893. Dryobaten yillosus (IJnn ) Hairy Woodpecker, cominon, 
resident. 

804. Dryobates pubescenK (Linn.) Downy Woodpecker, commont 
resident, breeds 

402. SphyrapIciiM vurlus (Linn ) Yellow-bellied Hapsuoker, 
niigniiit. 

406. Melanerpes erythrocephalus (Linn ) Ked beaded Woodpecker 
common, breeds 

409, Melanerpes carolinus (Linn ) Bed-bellied Woodpecker, 
resident 

412 C*olaptes auratus (Lfnn.) Flicker, common resident, breeds. 
Ord. Macbochiues. 

Fam OAPHiMurxiLDAR. Niokt-iiahkh, etc 

417 Antrostomus vociferus (Wlls.) Wbli)-i>oor-will. 

429 Chordelles vlrgliiianus (Grael) Night-hawk. 

Fam MiciiopomDAK. Swifts. 

428. Chaetura pelaglca (I-Inn ) Chimney Swift, common, breeds. 

Fam Tkoohilidah Humuinqhihiih 
42H. Trochllus cplubns (Linn ) Ruby-throated Hummingbird. 

Ord. Pahhrbes. 

Fain. T\BANN1DAB Fli\OATOHERH. 

444. Tyranuus tyrannus (Linn ) Kingbird, common, breeds, 

462. Myiarohus crinitus (Linn) Crested Flycatcher. 

466. Hayornls phoebe (Lath ) Phoebe, common. 

461 CoTitopus Virens (Linn.) Wood Pewee. 

460a. Einpidonax trailUl (Aud ) Tralirs Flycatcher, breeds. 

467. Bmpldonax minimus Baird Least Flycatcher. (J. R. Taylor.) 

Fam. Alauoiuab. Labkh, 

474. OtocorlB alpestrifl (Linn.) Shore Lark, winter vUltant. 

474b. Otocoris alpestrlB pratioola Hensh. Prairie Homed Lark, 
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Fam. CoRTiDAK. Guowh, i^tc. 

477. Cyanooitta crlatata (Linn.) Blue Jay, common resident, 
breeds. 

488. CorvUH amerloanus Aud C^row, seen at all seasons. 

Fam. lOTKBiDAK Blaokbibm, etc. 

494. Dollohonyx oryzivorus (Linn.) Bobolink, common 

495. Molothrus ater (Bodd ) Cowbird, coininon, breeds 
498 Afj^elalus phoenlceuB (Linn.) Bed-'s^lnged Blackbird 

601 Rturnella magna (Linn.) Meadow lArk, common, breeds. 

600. Totems spurius (Lina.) Orchard Oriole 

607. Tcterus galbula (Linn ) Baltimore Oriole, common, breeds. 

600, SooleoophagUB carollnuH (Mull ) Busty Blackbird. 

611b. QulscaluB quiHCula aeneus (Bidgw ) Bronzed Grackle, Crow 
Blackbird, common, breeds abundantly. 

Fain. FBrNtaLLm\.K FiNniKs and Hparrows. 

617 Carpodncns purpuiens ((hnel.) Purple Finch. 

—, Passer domestieuR (Linn.) English Spanow, supeiabundant, 
breeds 

629 HplnuB trlstls (liinn ^ Ainerican Goldiincli, common. 

6R8. Hpinus pltiub (Wils ) Pine Hiskin 

640 Poocaetes giamiiuaiH (Gniel.) Vesper BparroM, common, 
breedb 

642n. Aminodranius sandwlcheiisis savanna (Wlls) Havnnnab 
Hparrow. 

648 Animodranius savannarum pnsserlnns (Wils) Grubbliopper 
Hparrow, almost certainly breeds though no nest has been 
found 

662 Chondestes grammacus (Say ) Lark Rpairow. 

664 Zonotiichia leucophryn (Forbt) White-iTowned Sparrow. 

56H Zonotncbia albieullis (Qmel.) Whhe-thioated Spariow. 

669 Spizelln montlcola (Omel.) Tree Sparrow', common, winter 
resident 

660 Spizella socialis (Wils.) Chipping Sparrow, common, breeds. 
663. Spizella pusllla (Wils.) Field Sparrow. 

667. Junoo hyeinalis (Linn.) Snow-bird, common, winter resident. 
681. Melocplza fasclata (Gmel) Song Sparntw, abundant, roBident, 
breedB. 

688. Meloflplia lincolni (Aud ) Ijlncoln's Sparrow. 

684. Melosplza georgiana (Lath.) Swamp Sparrow. 

686. Passerella lllaca (Merr.) Fox Sparrow. 

687. Piplllo erythropthalmuB (Linn.) Towhee, common resident. 
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698. Dirdlnalis oardlnalla (Linn.) Cardinal, common resident, 
breeds, 

606. Paseerlna oyanea (lilnn,) Indigo Bunting, common, breeds, 
eOi. Bpisa amerloana (Gmel.) Diokoissel. 

Fam. Tanaobidab. Tanagebs. 

008, Plranga erythromelas Vielll. Bcarlefc IVinager. 

610. Plranga rubra (Linn.) Bummer Tauager, May, 4, 1809. (J. E. 
Taylor.) 

Fam. Hibubdinidab. SwalijOwb. 

Oil. Progne sable (Linn.) Purple Martin, common. 

618. Chelidoii erytbrogaster (Bodd.) Barn Bwallow, common, 

breeds. 

617, Btelgldopteryx serrlpennis (Aud.) Rough-winged Swallow. 
Fam, AMPBI.TDAB. Waxwibgh. 

619. Ampelifl oedrorum (Vieili.y Cedar-bird, Cherry-bird, 

Fam Lakiidab Bhbikkb 
622. Lanlua ludovlcianus Linn. Loggerhead Shrike. 

Fam. Virbonibab. Vibkoh 

624. Vlreo olivaceus (Linn.) Red-eyed Vireo. breeds. 

697. Vlreo gilvus (Vleill.) Warbling Vlreo, common spring 
migrant. 

628. Vlreo flavlfrons Vleill. Yellow-throated Vlreo 
689. Vireo solltarlus (Wlls.) Blue-headed Vlreo. 

Fain. Mkiotiltiuab. Wood Wabblhbs. 

686 MnlotlUa vaiia (Linn ) Black and White Creeper, common 
migrant. 

680. Helinitherub vermlvorus (Gmel) Worm-eating Warbler. 

041, Heimlnthophlla pinus (Linn.) Bluo-winged Warbler. 

648. Heimlnthophlla obrysoptera (Linn.) Golden-winged Warbler. 
(J. R, Taylor.) 

646. Heimlnthophlla ruflcapilla (Wlls ) Nashville Warbler. 

(J. B, Taylor.) 

647. Heimlnthophlla peregrina (Wlls ) Tennessee Warbler, 

648. Compsothlypls amerloana (Linn.) Panila Warbler 
660. Dendroica tigrina ((}mel.) Cape May Warbler. 

068. Dendroica aestlva (Gmel.) Bummer Warbler, common, 
breeds. 

664. Dendroica oaerulescens (Gmel.) Black-throated, Blue 
Warbler 
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065. Dandroloa ooronata (Linn,) Ycllow-ruxnped Warbler, Myrtle 
Warbler, 

657, Dendroioa maouloea (Gmel.) Magnolia Warbler. 

069, Dendroioa pensylvanlca (Linn.) CheRtnut-slded Warbler. 

000, Dendroioa caatanea (WIU.) Bay-breasted Warbler. 

001. Dendroioa striata (Font.) Blaok-poU Warbler, common fall 
migrant 

602, Dendroioa blackburnlae (Gmel ) Blackburnian Warbler. 

007. Dendrolca virens (Gmel.) Black-throated Green Warbler, 

671 Dendroioa vigorsli (Aud.) Pine Warbler. 

072. Dendroioa palmaram (Gmel.) Palm Warbler. 

674. Beiuriu aurooaplllus (Linn.) Ovenbird 
076. Seiurua noveboraoensu (Gmel) Water-thrush. 

070. Seiurua motaolila (Vieill.) Loulaiana Water-thrush. (J. R. 
Taylor) 

077. Geothlypia formoaa (Wlla.) Kentucky Warbler. 

678. Geothlypia agtiis (WIU ) Connecticut Warbler. 

681. Geothlypia trlohaa (Linn ) Maryland Yellow-throat. 

088. loterla virena (Linn.) Ycllow-breaated Chat, breeds. 

084. Sylvania mitrata (Gmel.) Hooded Warbler 
085. Sylvania puailla (Wlla.) WUaon’a Warbler, (J. R. Taylor.> 
687. SetophaRS rutiolUa (Linn.) American Redstart, common 
migrant. 

Fam Tboojx)dytidab Wbhnb, etc. 

704. Galeoacoptea caroilnensla (Linn.) Cat-bird, common, breeda 
abundantly, 

706. Harporhynolius rufua (Litin.) Brown Thrasher, common, 
breeds, 

718. Thryothorus ludovlolanus (Lath.) Carolina Wren, common 
resident, breeds. 

781. Troglodytes aCdon Vieill House Wren, common, breeds. 

722. Troglodytes hiemalia Vieill. Winter Wren. 

Fam. Cbrtuiii>ab. Cbkepebs. 

720. Certhla famiiiarU amenoana (Bonap.) Brown Creeper, com¬ 
mon winter visitant 

Fam. Paridab. Nuthatohbb, etc. 

7S7. Bltta carollnensU Lath. White-breasted Nuthatch, com¬ 
mon resident. 

788. Bltta oanadensU Linn Red-breasted Nuthatch, migrant. 

781, ParuB bloolor (Linn.) Tufted Titmouse, common resident, 

786. Farua atrioapillua (Linn.) Chloadee. 
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Fam. Bylviidak. Kikolitb, etc. 

748. Eegutus Batrap& Ltcht. Golden-crowned Kinglet, common. 

749. Regulus calendula (Linn.) Ruby-crowned Kinglet. 

7^1. Polloptlla oaerulea (Linn.) Blue-gray Gnatoatcber. 

Fam Tubpidab. Thhubhkh, etc 

765. Turdus inustelinus Oinel Wood Thrush, common, breeds. 

766. Turdufl fuscescenH Bteph. Wilson's Thrush, Veery 

767. Turdus alloiae Baird. Gray-checked Thrush. 

76Ha Turdun ustulatus swainsonli (Cab.) Olive-backed Thrush, 
76Qb. Turdus aonalaschkae pallaail (('ab ) Hermit Thrush 
7S1. Merula migratorla (Linn ) American Robin, abundant, 
breeds 

766. Biallaslalls (Linn ) Bluebird, common. 


MINOR PLANT NOTKS No. 1, 

W. A. KBLIiBRMAB. 

An Introductory paragraph to this soiieH may be short as will be 
the notes that follow. Bufflce therefore to say that from tune to 
tlipe the held Jottings and short notes of observations on the plants 
of our State flora will bo presented. Not only those made myself 
but others whicli may be kindly commumoated to mo for this pur¬ 
pose by botamsts, amateuis, students and other observers will find 
a place in the series. An especial invitation is extended to pupils In 
our nigh Bohools and to teachers thioughout the State to contiibute 
suitable material which in many cases may be of great interest and 
iin|>ortance Sub-heads will be used thus making it j> 08 slble to scan 
the notes easily 

PrrciNMA HMILAOI8—Tills Black Rust which has the various 
species of Green Briar for Its host, was noticed m extraordinary 
quantity the past season In Hcioto, Adams and Brown (bounties It 
wa9 abundant only on Hmllax glauoa — called In that region the 
Saw Brier —liut not uncommonly occurred ou H iilsplda and S 
rotundifolia. It was also remarkable in this respect namely that 
the teleutoflpores (the black or winter spores) were excessively 
abundant* the uredospores (red or>ummer spores) could bo found 
only w hen search was made The observation here recorded pertains 
to the first half of the month of November. 1 have occasionally 
noticed uredospores in quantity on Smllaz leaves in the vanous parts 
of Ohio but never before found the winter-spores common. It should 
perhaps be added parentlietloally that Jhemma having the priority 
over Puoclnla is really the generic name that should be used, bu^ the 
commoner designation may here be tolerated. 
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Qubbqus acuminata, ---The Chestnut or Yellow Oak (name 
In Gray’s Manual Querous Muhlenheitni) Is descnbed as ^*a tall tree 
with thin flaky bark’* (Gray), or a tree with gray flaky bark” 
(Britton); and in fact many of the White Oaks are said to have 
bark. The Querous aoumlnata Jh very abundant in central 
Ohio and la of common occurrence in many parts of the Btate. It is 
rare that the flakiness” of the bark or a tendency to separate in 
plates, Is prodounoed or conspicuous In our Chestnut Oak trees The 
single good example 1 have found is here shown In Fig. 1 reproduced 



Fig 1. Fig. 2 

from a photograph of a specimen growing In Hayden’s ravine near 
Columbus. Both trees shown are the nanie species but the smaller 
one has merely furrowed, not flaky, bark, and It is a fair represen¬ 
tative of the trunks of this Oak as they occur In our viciulty. The 
usual form of bark Is perhaps more clearly shown In Fig. 2, whioli 
Is from a photograph of a largo tree standing near the Horticultural 
Hall of the Ohio Htate University. This specimen has leaves re¬ 
markably narrow for Q. acuminata but the trunk is similar In 
appearance to the trees which have broad leaves 

Hviaanthus MAXiMiTiTANi. —Maximilian’s Sunflower whose 
habitat and range are given in Britton and Brown’s Illustrated Flora 
as ” on dry prairies, Minnesota, and Manitoba to the Northwest 
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Territory, Nobraf^ka and Texas'* may be said to be ont of place in 
Ohio. Yet Mr. R. F found It (aslnirle plant) In the season of 

1900 (of. O. 8 U Natobaliht, 1:16) at Sandusky, Erie Coonty. In a 
package of Interesting plants sent to the State Herbarium recently 
by Mr Otto Hacker, fine herbarium specimens of this conspicuous 
species were furnished. Mr. Hacker says that he observed It near 
l^lnesville (Lake County) six or seven years ago by railway tracks, 
where it Is still flourishing. 

Lotus c*ORNEOD/iATi7g — This European Lotus, with such oom- 
moQ names ns Bird’s foot, Trefoil, Ground Honeysuckle, Bloom-fell, 
Crowtoes, Cat's-clover, and Bheepfoot, was collected at Painesvflle 
by Mr. Otto Hacker in nursery grounds. This is the second time 
this waif has been recorded for Ohio, the first case being reported 
by Mr. Bicksi^oker, of Oberlin 


NEWS AND NOTES. 

Prof. Thomas A Williams, editor-in-ohlef of the Asa Gray 
Bulletin and assistant chief of the Division of Agrostology, U, & 
Department of Agrloiilture, died on the morning of Dec*. 28,1000. 

At the 10th annual meeting of the Ohio State Academy of 
Science, held at Columbus, on December 20 and 27, thirty-one papers 
were read^l2 pertaming to botany, 8 to zoology, 6 to geology, 8 to 
meteorology, and 2 to anthropology. The following are the ofRoers 
for the coming year: President, August D. Selby, Wooster; let 
Vice Pres , Rev. H Herzer, Maiietta, 2nd Vice Pres , Mrs. W. A. 
Kellerman, Columbus, Hecretary, E, L Moseley, Sandusky; Treas¬ 
urer, Herbert Osborn, Columbus; iiicmbers of executive committee 
besldtis the president, secretary and treasuier, Thos Bonser, Oarey; 
Lyuds Jones, Oberlin; trustees, F. M Webster, Wooster; H. C 
Beardslee, Cleveland, W B. Lazenby, Columbus, publication com¬ 
mittee, F. M. Webster, Wooster; John II. SobalTner, Columbus; L- 
H. McFadden, Westerville, Librarian, W. C. Mills, Columbus. 


Hlnoe BomecrUlcism has been made, both at home and abroad, 
on the name of Thk O. S. U NATcrBAMHT, It has been thought best 
to make a slight change by diopplng the words, Btate University, 
Although a change in name Is unfortunate it will not be very serious 
at the present time and hereafter the name will be Thb Ohio 
Naturalist, which Is perhaps more descriptive of the scope of the 
Journal and rauoli better for purposes of citation, 

J. H. 8, 
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THE OORNINQ OIL AND GAS FIELD. • 

J. A. Bownookbb 

ABBA.^Thls field liee In the three countlee, Athens, Perry and 
Morgan. Leaving out of conelderatlou at present a few small out¬ 
lying pools, and starting at the south, the productive territory may 
be said to begin In Section 22, Trlmple township, Athens county. 
From this point It runs almost due north to the Perry county line. 
The widest part of this portion of the field does not exceed one-half 
mile, while the narrowest portion permits of a single row only 
of wells. 

It enters Monroe township, Ferry county in Section 88, and runs 
almost due north towards Coming, but bends to the northeast about 
one mile south of that place Here the productive territory attains 
a maximum width of 8 miles, the greatest in the field. The northeast 
oouise Is continued to the Morgan county line, whore it turns due 
north, skirting that line with a productive strip about one-half mile 
mlde for miles, when It turns slightly to the east, entering Morgan 
county in Seotlon 81 of Deerfield township. From that place It ex¬ 
tends through Section 80 and into Seotlon 10, beyond which it has 
not been traced Development of this part of the field Is retarded 
by floods of salt water Which may limit It in this direction. The 
total length of the field is about 14 miles. 

Outside of this belt are four pools, two of which are of little 
importance. One lies around Glouster, and has an area of less than 
one square mile. A second one lies in Sections 22 and 20. a short 
dlatanoe northwest of Glouster This Is the principal territory from 
which the gas of Corning and surrounding towns is derived. A third 
pool Ilea around Porterville, and the fourth known as the Oakfield 
Uea from 8 to 5 miles north of Corning It Includes parts of seotlons 
SI, 28, 20, 82, and 88 of Pleasant and 22, 27 and 84 of Bearfleld 
townships. It Is in this pool that the most extensive work is being 
done at the present time. 

* PttbUihMl by ptfoUlBion of Edward Orton. Jr , State Oaoloti>t 
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BxaoovBBT,—Probably the flnt deep well drilled In the Sunday 
Greek Valley was near Burr Oak, about 4 miles south of Coming. 
Its date is not now known, but it must have been 40 or more yean 
ago. Its depth is likewise unknown, but it is reported to have pen¬ 
etrated the salt sand. To this day It flows salt water, and with it 
Bufflolent gas to be ignited. This well, however, seems not to have 
aroused siupiolon that there might be valuable liquids other than 
salt water buried in the rooks. 

The discovery of oil in the Coming field was a matter of accident, 
and resulted directly from a scarcity of water for the Toledo and 
Ohio Central railroad. To remedy this a deep well was drilled in 
August, 1891, at the round house, about three-fourths of a mile south 
of Coming. The only water found was In the salt sand which is 
reported as having been struck at a depth of 680 feet. The supply 
was copious, but the salinity prevented its being used In locomotives. 
This brine was shut out of the well by easing and the drill forced 
down to a depth of 1607 feet* Finding no water at that depth the 
work ceased, but a few days later oil was thrown to the top of the 
derrick, and there were smaller eruptions later. However further 
dlsturbanoes of this sort were prevented by the company closing 
the well. 

DhvbIiOfiibnt.— The disclosure made by this well attracted the 
attentionof oil men who Immediately entered the field and began 
leasing territory. The oitisens of Coming feared the territory yras 
fidllng into the hands of the Standard Oil Company, and that it 
might not under such conditions be developed for years. According¬ 
ly a home company styled ''The Sunday Creek Oil A Gss Company,** 
was organised in February, 1802, to make certain the development of 
the territory The capital stock was placed at |10,000 in shares of 
too, and tSOOO of the stock was sold. Much of this was raised by 
oitisens of the town subscribing for single shares. 

The new Company was succeMful. Hy January 1st 1898,266% in 
dividends had actually been paid the stock holders. In September, 
1808, a power for pumping the wells, and costing over fTOOO, was 
erected, the contractor taking the product of the wells until it paid 
for the plant In November, 1880, the property together with tl260— 
the amount received in excess of the cost of the plant—was turned 
over to the original holders. The power Is now (July 1, 1900,) pump- 
Ing 80 wells, which have a dally production of 40 barrels. 

The first well drilled by this Company was on the William Fisher 
Ikrm in northwest quarter section 14, Monroe township, Perry county. 
The Berea was struck at 1019 feet but the indications were so unf^V- 
orable for a paying well that it was not considered advisable to shoot 
it. However, on June 2d, 1882, after waiting nearly a month, the 
well was shot with 80 quarts of nltro-glyoerine, which bad been 
hauled from Sistarsville, W. Va. The cost of the shot was 1900. The 



Fas., 1901] Bownookei—The Coming Fields. 


61 



MORGAN CO. 















52 


Ohio Naturalist. 


[Vol. 1, No. 4 


first day following the shooting of the well it produced 18 barrelsi 
and a year later was still producing 10 barrels per day. Following 
this other wells were drilled In sections U and lA. In all 26 have 
been drilled, only 8 of which were dry holes. 

Other companies began work and the territory was rapidly leased 
and tested. Naturally operatlous began near the round house where 
oil had first been shown to eilst. Prom this as a center the drill 
moved out in all directions until the limits of the field had been dis¬ 
closed. The later work has been along the northeast end of the ter¬ 
ritory in Morgan county, where the oil seems to be shut out by reser¬ 
voirs of salt water. During the present summer (1900) the valuable 
pool In the Oakfleld district has been developed, though small wells 
had been found there several years earlier The principal farms are 
the Porter, Longstreth, Donnelly, Monahan, McDonald and Grenen. 
The first well was on the Porter farm and was finished early in 1900. 
Its production was 85 barrels the first day. The second well was on 
the Monahan farm. It was completed boon after the Porter well and 
had an Initial flow of 46 barrels In 24 hours. Tlie next two wells 
were drilled on the Longstreth farm, and both were fair producers^ 
Early in the Spring'a well was completed on the Donnelly farm and 
flowed 126 barrels the first day. Other wells on tins farm are much 
■roaller Two wells on the Grenen farm began flowing 675 and 00 
barrels respectively. It is Interesting to note that the development 
of this, the richest part of the Corning field, occurred late In the ter¬ 
ritory’s history. Possibly other pools of equal nchness may yet be 
discovered lying near the principal field. 

An Important step inithe development of the field ocourred on 
August 18th, 1898 when the Buckeye Pipe Line was completed. Be¬ 
fore that the oil was transpoi ted by tank oars. The oil which Is 
brought to the tanks partly by gravity and partly by suction, the 
latter being produced by an 8 horse-power gas engine, is stored in two 
iron tanks, one of which has a capacity of 80,000, and the other 
28,000 barrels. From these tanks the oil is forced to Elba, a distance 
of 34 miles, through a 4 Inch line. This work is done by a 86 home 
power engine which gives n pressure in the line of from 700 to 1000- 
pounds per square Inch. The rate at which the oil Is transported 
varies with the temperature. In the summer when the oil u warm, 
and hence thin, 128 barrels may be pumped In one hour, but In the 
winter when the oil isoold and thick the transportation may be re¬ 
stricted to 11 barrels for the same period. 

When the pipe line was completed the production of the field 
was about 600 barrels per day. It Increased to 1800 barrels In 1890, 
but since then has declined. At present It ranges from 800 to 900 bar¬ 
rels per day. The total production of the field Is shown by the fol¬ 
lowing letter; 



58 


V^B., 1001] Bownooker—The Corning Fields. 

The Buckeye Pipe Line Company—Maoksbnrg DItIsIoq. 

Oil City, Pennsylvania, October S5tb, 1000. 

J. A. Bovnoeker, Eeq., Columbus, Ohio: 

Dear Blr—Your favor of October IBtb to Superintendent N. Moore, 
asking for the total production by years of the Coming Field, has been 
referred to me. Below please And the figures of oil received by The 
Buckeye Pipe Line Company from the Coming Field from August, 


1808, to September, 1900; 

Part of Year 1898 . 128,018.08 Bbls. 

Year 1804 . 822,818.71 

Year 1896 . 428,886.08 

Year 1896. 489,268.78 “ 

Year 1807 . 328,188.11 

Year 1808.196,417.76 “ 

Year 1800. .211,060 22 

January 1st to July 81st, 1900.. 148,814,96 “ 

August, 1900 . 26,029 66 

September, 1900 . 22,617.67 


Total .. . . . 2,277,808.00 Bbls. 


July 81st, 1900, completes the first seven years production and 
thinking you might prefer to use the even years, I have given you 
the figures for the year 1900 to July 81st in one lump and the oil 
taken from tliat field for the months of August and September sepa¬ 
rately. 

Trusting this will answer your purposes, I remain 

Yours truly, 

J. R. Campbbll, Treasurer. 

LnAsab.^At first the operators paid no bonuses, but gave a 
royalty of one-eighth of the oil to the land owners--a rate of com¬ 
pensation that has beeu usually maintained. To this there Is one 
exception worthy of note When the round-house well showed the 
exutence of oil, and operators began leasing the surrounding 
temtory, Fredrick Weaver, a thrifty German farmer residing a 
short distance east from the round-house, quietly visited the oil 
fields of Washington, Pennsylvania, and Investigated the methoda 
of leasing oil territory in that field. When he returned home be- 
demanded a royalty of one-fourth the oil and a bonus of |200 for eaolv 
of the eight wells which it was proposed should be drilled on hia 
farm of eighty acres, and since hls territory was regarded as very 
promising, these rather severe terms were granted. However, after 
drilling six wella, and the territory not meeting expectations, the- 
contraotoTB complained and Mr. Weaver generously reduced the 
bonus. More recently a royalty of one-slxth the oil has been re¬ 
ceived by holders of lands that were deemed especially promising, 
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and bonoaei alao have been reoeiTed. The leaves usoally required 
that a well be drilled In flrom thirty to sixty days, but soinetlmee, 
especially In the least promising territory, six months were allowed. 

That the field was a monopoly for no one is shown by the fol- 
' lowing list, which Lnoludes the chief operators of the district: 


Corning Oil Company. 

Denman dt Thompson. 

O’Connel Oil Company. 

Brooks Oil Company. 

Caldron k Snyder. 

Sunday Creek Oil k Gas Company. 
Perry County Oil Company. 

^V. B Barker k Company. 
Cleveland Oil Company. 

Keystone Oil Company. 

W. E. Detlor. 

'William Rosier 
J. H. Van Wormer. 

Northeast Oil Company. 

Becker Oil Company. 

Allen, Sternberg k Company. 
Bolivar Oil Company. 

William McMullen. 

A. Bulger * Company. 

Corning Natural Gas Company. 

L. D. Langma&e. 

Harrington Brothers. 

Ohio Oil Company 
Church Oil Company 
Monroe Oil k Gas Company. 
Weaver Brothers 
W. B. Irwin k Company. 

George Best k Company. 

Foster k Moran. 

Fallen Rook Company. 

Ohlviler k Chambers. 

Mill Oil Company. 

Hemlock Oil Company. 

John Holden. 

Wells k Foraker 
Longfellow k Stevens. 

Russell Metsger. 

McGee k Stewart. 

Stratton k Mark. 

National OU Company. 
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090 U>OT OF THB RiQoioN.**The surfaoe of the territory lies In 
the Lower Prodaotive snd Lower Barren coal measarers. The 
highest hills reach np to or extend above the Ames or Crinolda) 
limestone* In fact along the northeast extremity of the field the 
hills are capped by the limestones which underlie the Pittsburgh 
ooal. Hie deepest valley—that of Hunday Creek—outs through the 
Middle Kittanning ooal, a short dlstanoo north of Coming, but at 
this town the seam named Is under covor, while the Upper f^port 
eoal is at about drainage level. 

The sueoession of strata under ground is shown by the following 
record kept and furnished the Burvcy by Mr. G. W. Delong, Huper- 
Intendent of Bobools, Corning. The well is located on lot 154 of the 
town just named, and the top of the well lies at the base of the 
Mahoning sandstone: 



Thlcfcnvfi of 

Tocst 


Stratum 

lhicbn«ta 

Shale ... 

.... . . . *2i} feet 

26 feet 

Bastard Lime . • . • 

. 16 “ 

40 “ 

Sand .. 

.10 '• 

60 “ 

Coal (No. 6) . 

10 

• •• ooos* • i* av 

eo “ 

White Blftte. 

. 66 “ 

125 ** 

Sand • • •I 11 

. 16 '• 

140 “ 

White Slate 

. 26 “ 

166 “ 

Blue . 

• « *• «««*. 10 ** 

176 

Rand . 

.10 “ 

186 “ 

Slate . 

.... 60 “ 

286 “ 

Shale. 

••• ••• 

270 •* 

Sand 

80 » 

800 “ 

Black Shale . 

. ... . 10 “ 

810 ** 

Lime 

. 26 " 

886 “ 

Shale with Concretions 

. .100 » 

4.36 '• 

Slate. 

. 26 " 

400 “ 

LlineHtone (?). 


490 “ 

Shale . . 

. 86 " 

626 “ 

Salt Sand f r 1 • * 

.80 •' 

666 “ 

White Slate. 

. 100 “ 

666 “ 

Slate and Conorotlons 

PR 

• 9 • • •• Ml 

680 

Shale. 

1A 

• •• oooos ftssi lay 

606 “ 

Little Salt Sand 

.... . . 20 “ 

716 “ 

White Slate . 

. 100 “ 

816 •• 

Slate and Gonoretione .. 


916 “ 

Brown Sbide . 

. 40 « 

966 “ 

Black Shale . 

. as “ 

908 *• 

Top Berea . 


096 

Bottom of Berea . 


1006 '• 
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The depth of the well ae shown by the steel line 1 b 1012)^ feet. 
It wu drilled In the Fall of 1890, and was shot with twenty quarto 
of altro-glyoerine. It began flowing thirty barrels per day, but the 
production has diminished until at present It la producing only one 
barrel per day. Below the Berea the Bedford shales are found in 
their normal conditions. 

Thr Oil Hand —^Thls Is in all cases the Berea. The sand has 
the light gray color so common in this formation in other parts of 
the state It Is moderately fine grained, but there is oonmderable 
yarlation in this respect. Usually It la a pure quartz Band, but 
occasionally has thin layers of dark shaly material running through 
It In tlilcknesa It shows considerable vaiiation, but never disap¬ 
pears In this field The normal thickness is usually given as twenty 
feet and the maximum reported is eighty feet. This depth was 
found on the Potto farm about one and one-fourth miles northeast 
of Corning, and on the O'Farrell farm about two miles east from the 
same town In both cases a dark giay shale, probably the Ohio, lay 
below. The Bedford on this theory had been swept away before the 
Berea was deposited. In siioh abnormal depths the additions always 
appear to be on the bottom, showing that the suifacc of (he under¬ 
lying Bedford shale was quite uneven Here, as etoewhore in the 
state, the drill shows tbo upper surfa<*e of the Herea to be uniform. 
It is worthy of note that the production of oil does not vary as the 
thickness of the sand. In fact in this field the great thiaknoHses are 
generally pool producers. 

The *^pay streak" or that containing the oil and gas ranges In 
tblcknoss from 8 to 8 feet, but very few of the ^ ells attain the max¬ 
imum figure. Towards the innigin of the prodctive field the ^^pay 
streak" thins, and fliially disappears. The top of the “pay" usually 
lies from 10 to 15 feet below the surface of tlie Berea. As a rule the 
“pay" IB coarser than parts of the Berea, and generally the 

coarser the rock the larger the well Sometimes In the thick part 
of the Berea there are two "pay streaks " 

Thk‘Wblijs.— The number of wells producing July 1, 1900, ex¬ 
ceeded 600. About 100 dry holes have been drilled and about an 
equal number of wells have been abandoned, so that 800 Is a fair ap¬ 
proximation of the total number of wells drilled In the flold. As a 
rule a well has been put down for each 8 to 10 acres of surface terri¬ 
tory. 

The wells have been Cased through the salt sand, a depth of 656 
feet in the valley at Corning Tlie casing has almost invariably been 
6>t Inches, Inside measurement The rooks comprising the underly¬ 
ing 180-180 feet, and terminating with the “Little Balt Sand" have fur- 
nlflhed some water which has been dlsaateroua to the wells. It re¬ 
duced the gafl pressure, thus necessitating pumping the wells earlier 
than otherwise would have been required and perhaps prematurely 
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defltn^lng of tb^ well* Had the W9|1 h been oa«ed through the 

**LltOe Salt Sand*’ time and money would have been saved, and the 
producUon of the field would have been larger. 

The western side of the field is quite free from salt water. It Is 
on that side that the principal gas territory lies On the easem aide 
of the field the conditions are more variable. Tn Trimble township, 
Athens county, the wells are free from water, while In Monroe town- 
ablpt Perry county, salt water is found in the northeHHt eumer, and 
in Morgan county It IB so abundant that opeiating Ih prevented. 
From this it appears that the western side of (lie Corning field Is free 
from salt water, and that It Is absent also on tlio eastern side ut the 
southern margin of the territory, but that it Inereases rapidly to the 
northeast. 

While the produtitlou of the ^ His aftei being sJiot has varied 
greatly, yet they have not furnisbed the great extrenien that many 
other fields have. Few, if any of the wells, have started better than 
126 barrels per day, and it has been estimated that the average for 
the entire field has been 20 barrels 

The wells have Hufflolent gas pressure to fiow them during the 
earlier part of tlielr lives, but later as the pressure diDiliilshes they 
have to be pumped 81noe the eastern side of the field has salt 
water the wells there have to be pumped earliei than those on the 
weatem aide. 

Thu Gas Wbija -«The principal gaa territory is that along 
Muddy Fork in Hections 22 aud 29 Trimblo township, Athens county, 
the best wells being found In the westeni half of the latter section on 
the landa of the Hooking Goal and Railroad company The largest 
well in this field started at A,000,n00 cubic feet per day with a rock 
presauro of 400 pounds It was drilled In the fall of 1H07, and one year 
later was producing 2,000,000 cubic feet per day, and still another 
year later 1,500,000 cubic feet. Of the other wells in this territoiy 
two started at 2,000,000 feet each, two at 1,000,000 feet each, and three 
at 600,000 feet eacli The decline in the smaller wells w^as not as 
rapid os In the larger ones since the demands made on them were not 
as heavy, Thus far no dry holes have been found In this territory. 
The reliance of the community Is on this field where 6,000 acres are 
leased in one block. 

Another district that has yielded considerable gas Is that at 
Oakfleld about S miles north of Corning These wells started at 
2,000,000, 1,600,000, 600,000, and 250,000 oublo feet per day re8i>ectively. 
Two of the smaller of these have been abaudooed after having pro¬ 
duced for two years. The largest of tiiese wells, now four years old, 
Is producing 600,000 cubic feet per day, and the second largest, now 
three years old, is producing the same amount. The wells In this 
field produce considerable oil and by some are rated as oil wells 
rather tbau gas ones. 
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Outside of these two places an oooastoDol strip Is found that pro¬ 
duces gas In paying quantities* Thus about one mile northeast of 
Corning two wells were drilled, which combined produced 600,000 
cubic feet per day. They product three years and were then abfui- 
doned. About two miles north of Coming a good well was drilled on 
the Newberry farm. It started at 1,600,000 cubic feet per day, had an 
initial rock pressure of 400 pounds and lasted three years. 

Another productive tract lies about 0 miles northeast of Coming 
on the Finley, Devore and Stoneburner farms. Three wells were 
drilled on the l^nley farm, and started one at 1,600,000 and two at 
260,000 cubic feet, with an Initial rock pressure of 400 pounds. These 
wells lasted three years. 

The operators of the wells have been much troubled with salt 
water In the Muddy Fork field and with oil In the Oakfield territory. 
Salt water Is removed by blowing'* the wells For this operation 
the wells are oloked for a short period, usually about SO minutes, 
allowing the gas pressure to Increase; when this has become 
■ufiloLently strong the well is opened at the top and the gas then 
blows the water from the well. When the well has been cleansed In 
this manner it is closed and Uie gas turned back into the mams. 
Sometimes, however, the weight of the water Is so great that the 
gas cannot drive it from the well in the manner Just stated, 
especially is this true with wells that have been in use for a con¬ 
siderable period. Then an iron rod attached to a long pole is let 
down through the water, is raised and lowered, and tlie gas follow¬ 
ing the pole In its ascent finally drives the water from the well. 
This method of cleaning is known as "agitating.** Finally the 
pressure of the gas becomes so small that It cannot lift the water 
with the help of " agitating,'* and then the well Is dead. In winter 
time each well Is cleaned every other day, and in the summer twice 
a week. 

The gas wells In the Coming field are owned and operated by the 
Corning Natural Qas Company. It supplies Jacksonville, Trimble, 
Glouster, Murray City, New Btraltsvllle, Bbawnee, Hemlock, Com¬ 
ing, Bendvllle, Moxahala, New Lexington, and several interior ham¬ 
lets. Almost the sole use of the iuel is for heat and light. 

The company makes a rate of 20 cents per thousand feet by 
meter. Where the meter Is not used, the prices In winter are $2.00 
per month for the first fire; $1.60 for the second;tl 00 for the third; 
76 cents for the fourth, and additional fires at the latter figure. 
In the summer a charge of $1.60 for each cooking fire is made. For 
lights the charges are 25 cents each for the first two and 16 cents for 
each additional one. 

The number of oustomeiB supplied by this company in 1900 was 
approximately as follows: 
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Oornlng . 

f71i»Ufltar .. 

.MO 

.280 

New Lexington. 

.860 

Shawnee. 

son 

• .... *■ . alW 

New StraltsviUe . 

. 160 

Other places. 

.. *. ... 860 

Total .. ■ . * • 

. 1600 


In the Fall of 1800 the wells of the company produced 6,000,000 
eublo feet per day, but during cold weather when the demand 
for fuel was grreat they dropped to 8,000,000 cubic feet, and the rook 
pressure which wasSOOpoundb in the Fall was only 200 during the 
winter. On July 7tb, IBOO, the rock pressure of the wells in the 
Muddy Fork field ranged from 170 to SSOpounds, Indlcatinga consid¬ 
erable drop from that of the preceding autumn. The company ex¬ 
pects to drill four additional wells during the ensuing fall (1600) in 
the Muddy Fork territory, and by so doing expects to Keep three 
wells closed, and thus maintain a good rock pressure. 


TWELVE ADDITIONS TO THE OHIO PLANT LIST 
W. A. KBLLBRlfAX. 

The species named below have not been rejmrted in the Fourth 
State Catalogue of Ohio Plants, in the First Annual Supplement, nor 
In '^Additions to the Ohio Flora,” O. 8 IT. Naturalist, 1*16. The 
serial number prefixed to each name indicates where in the Fourth 
State Catalogue the speoleR should be Inserted. The first collector 
and locality are given for each of the listed specimens. 

8Sa. Potamogeton nuttallll Cham. A Sohw., Nuttall's Pondweed. 
Donor's I^ake, Wayne County, Ohio (Reported by A D. 
Selby before meeting of Qhlo Academy ofBclenoe, December 
27, 1900.) 

488a. JunouB diohotoma £11. Forked Bush. Cuyahoga County. 
(Edo Claassen.) 

647a. Betula alba pendula Hortorum. Pendulous White Birchs 
Escaped; Painesville. (Otto Hacker.) 

781a. Dlanthusdeltoldes L. Maiden Pink. Escaped: Painesville. 
(Otto Hacker) 

066a. Erysimum repandum L. Logau County. (A. D. Selby In 
report before Ohio Academy of Science, December 27, 1000,) 
1117a. Lespedeia angustlfolla (Ph) L. (L. oapitata var. angos^ 
tifolla Pb.) Narrow-leaf Bush-clover. Fulton County, 
(A. D. Selby in report at meeting of Ohio Academy of 
Solenoe, December 27, 1000 ) 
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1211a. BhamnuB oarollniAna Walt. Cardlna Botikthorn Adama 
and Brown Countiei. (W. A. Kellorman.) 

1628a. TeuorluniBCorodoQla L. European Germander. Escaped; 

PalneavlUe, Lake County. (Otto Hacker.) 

1660a. Gerardla beeseyana Britt. (G. tenuifolia var. macrrohylla 
Benth.) Begsey’B Gerardla. Wooeter, (J. W. T. Imvel; 
reported by A. D. Bolby at meeting of the Ohio Academy 
of Hclence, December 27,1000.) 

1759a. Leontodon hastilla L. Dandelion. EaoAped; PalnesTlUet 
Lake County. (Otto Hacker.) 

1768b Laotuoasaligna L. European Wild Lettuce. Dayton. (A. D. 
Selby.) 

1777a. Hleracfuin greeiili Porter A Butt. Gieen's Hswkweed. 
Wayne County (Helby and Duve], reported by A. D. Selby 
before meeting of Academy of (Science, December 27,1900.) 

There were 2026 hpeoiea leported in the Fourth State Catalogue 
(180<)) for the State of Ohio Thle number war suppoRed to be approx¬ 
imately correct, since those ot preTious IIhIh were discarded wliloh 
are kno^n to have been erroneously identified or were unquestiona¬ 
bly beyond our range. In the Firat Annual Supplement sixty-nine 
additions were made, and in Additions to the Ohio^Florn, (O. B. U. 
NATtrUAjirsT, 1:15) twenty-two more were recorded. Therefore those 
enumerated above bring our giand total to 2128 speoios of Pterl- 
dophytes and Speimatophytes 


A NEW SPECIES OF GOMPHUS AND ITS NEAR RELATIVES. 

Jamks S Hinr. 

Oomphw viridifiroriM n. up. I^ength of the abdomen about 86 mm., 
bind wing about 27 mm.; black, face and occiput green, prothorax 
with anterior margin and three spots green or yellow; thorax green 
with spaces at base of wings, lateral suture and six bands before 
black, the two middle Itauds are abbreviated anteriorly and separated 
by the nild-dorsal oariua wliioh is very feebly green. Abdomen 
black, a dorsal band andsidesof first two or three segments yellowish, 
a yellow spot at base of each of segments four to seven, and sides of 
eight and nine usually yellowish. 

Abdominal appendages of the male straight, about as long as the 
tenth segment, from above, widest at base, gradually narrowed from 
apical third and acute at apex; from the side prominently widened 
ait base, with a strong tooth beneath at two-thirds of the length. 
Bamules Urge, of nearly the same width for the whole length and 
ending behind In a hooked process Valvar scale almost as long aa 
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the ninth abdomlnml aegmont, gradually narrowed, apical third 
divided and the two parte divaricate. 

Deeorihed from fourteen males and a female taken at Loudon- 
vUle, Ohio, June 14, 1900} and a male and female taken at Ohio Pile, 
Fa.-^the la^tter two specimens by B. B. Williamson. 

The species avenges larger than either drem or <MrevkUu9 and 
may be separated from the former readily by Its green face, by the 
gtilklng dliferenoes In the vulvar lamina and by the hamules and 
male appendages. In breviB the tooth on the appendage Is nearer the 
end and the space from It to appex is noticeably curved while in 
vlindlfron§ this space is practically straight. 

It has more points in common with (Mfreviatus^ but in that 
species the vulvar scale Is short and triangular, the hamules are 
smaller and shorter, and the tooth on the superior appendage of the 
male is much fartlier from the apex 

Through the kindness of Dr. Calvert and Mr. Willismson 1 have 
at my disposal, specimens from which many of the accompanying 
drawings were made In errld/front, brevis and abbrcvlatua I .have 
made drawings from different speoimens of the same species to show 
slight variations. 

This Is C/om|iAtis ap. Williamson, DragonfUes of Indiana, 2»4. 


A COMPAHATIVE BTUDY OF QOMPHUS FURCIFER 
AND VJLLOBIPBB. 

Jambs S. Hinb. 

It seems that neaily every author who has considered these two 
species has compared them. Considering general appearances they 
are much alike but can be separated easily by several details and as 
1 have good material of ))oth sexes of the two species before me, 1 
thought it might be of consequence to consider in a comparative way 
some of their oharaoteristfos 

The occiput in both sexes of vtflostpea bears aproniinont tooth at 
the middle of its npper edge This tooth varies some in different 
specimens, it ends above in a single point or It may be widened and 
end above in three or more points In/urd{/er there is no tooth on 
the occiput in either sex 

The vulvar scales are very different, in vUlonpea the part may be 
said to be triangular with the free sides curved and the apical part 
divided for about half the length of the scale. In furaifer its basal 
part is similar but the apical part is produced, giving quite a 
different form. In the former species the scale is about one-third as 
long as the ninth segment, while in the latter It is about tbree- 
•elghths as long as that segment. 
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The abdominal appendages of the male are different. From 
dorsal view those of/Wel/er are rectangular with the inner distal 
angle very much produoed inward and backward; in vtSotIpa they 
are wide at base, oblong, with the outer distal part broadly rounded 
and the corresponding inner part produced dirMtly backward. The 
hamules are oharaoterlstlo and may be explained best by reference 
to the figures. 

The two species are colored much alike but ^Urq/'er is darker* 
The tenth abdominal segment may be said to be yellow In both 
but in furoifer the sides of the segment are dark, oftentimes black. 

They agree In habits, both preferring to fly over stagnant water 
where tlie males come to rest on floating objects or on the ground at 
the water’s edge. I have observed thefemsle of furafer ovipositing 
in stagnant water among Illy pads and other aquatic plants. Her 
flight Is slow while thus engaged, and her actions more like a Libels 
fwldthan the usual Cfomphu* 


Gomphus vllloslpes-1, dorsal view of male appendages, 8, vuU 
var scale; R hamule; 7, occiput of female, K, occiput of male. 

Gomphus furcifer—S, dorsal view of male appendages; 4 hamule^ 
6, vulvar scale, 0, occiput of male; 10, occiput of female. 

Oomphus vlrldlfrons—11,12,18, dorsal view of male appendages 
—18 from Pa., 11,12from Ohio; 14, 16, Ifl, hamules; 17,18, vulvar 
scales -18 from Pennsylvania, 17 from Ohio. 

Gomphus brevl8-]9, 2U, 21, dorsal view of male appendages— 
specimens from Maine and Pennsylvania; 22, 28, 24, hamules; 86,20» 
vulvar scales. 

Gomphus abbrevlaius-27,28, 80, hamules; 80, Bl, vulvar scales; 
82, 88,84, dorsal view of male appendagages—speolmens all from 
Maine. 
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NOT&8 FROM BOTANICAL LITERATURE 
W. A. Kbllbbmax. 

A very iDtereetlng Bulletin of eight pages on the Chryeantliewuin 
Rtut has been iMued by J C. Arthur, bofcauUt of the Indiana Agri¬ 
cultural Experiment Station. It is No. 86, and Is dated October, 
1900. Dr Arthur gives a general account of Uredineae or RustSt 
explaining that the typical forma have three prominent seta of 
sporea, namely (1) aeoidloeporea, usually red or oiange in little white 
cupsi (2) nredospores, generally of a rusty yellow color and abundant 
(hence thegtoup name, Rusts), and (H) teleutosporest or the Winter 
spores, usually dark brown or black. He furtlier states that only 
uredospores have yet been found In Europe and America, and since 
the fungus is an annual, it is pussllng to see how It escapes exterini- 
natlonjln winter and sprlug when Chrysanthemum plants are latent. 

The assumption that this was the well known and common 
Puocinia hieraoil or Puoclnla tanaoetl he pioves to be Incorrect by 
inoculation experiments. Uredospores from ChryBantliemnms he 
■owed on Chrysanthemums and obtained a crop of uredospores. 
Similar uredospores sowed on Dandelion, Burdock, and Ox-eye 
Daisy produced no Infection, uredospores from the latter hosts sown 
on Chrysanthemum likewise produced no infection. Credospores 
from Dandelion sown on Dandelion produced uredospores. Others 
have tried similar experiments, using Tansy, Costmary, Orange 
Hawkweed, Giant Daisy, and Marguerite, besides the host plants 
named above, but the Chrysanthemum Rust refuses to grow on any 
of them. This Rust, which is common and well known on the 
Chrysanthemum in Japan, has been named Pucoinia ohrysantheml 
by Rose. 

Inleonnectlon with suggestions relative to combating the disease, 
Dr. Arthur says that ''so long as the teJeutospores do not make an 
appearance In this country, the careful cultivator may feel assured 
that a moderate amount of timely effort will enable him to rid his 
establishment of the Rust, if be Is so unfortunate as to have It 
dofiated*to hlmjby some careless florist. Observations made by the 
writer and others show that the tendency Is for the disease to dis¬ 
appear of itself, to run its course in an establishment and die out, 
Whleh is very likely to some extent due to the absence of teleuto- 
sporwi.” 

BETOLOOY.—Mrs. Britton’s popular articles on the Mosses and 
how to study them, that have appeared from time to time, furnished 
ihadlMotlons and Incentive to many who before had taken little or 
no thterest In this group of plants. Her purpose and plan are imi¬ 
tated and extended In a charming little book, that has been prepared^ 
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«nd published by Dr. A. J. Grout, of the ^ys’ High fiohool, Brook¬ 
lyn, New York, called “ Mosses with a Hand-Lens.*^ The author 
aays that many years of study of Mosses In the field and In Herbaria 
have convinced him that any person of average Intelligence can 
oaally learn to rec^^nlse seventy to one hundred common mosses, 
with the aid of a hand-lens of ten to fifteen diameters magnifying 
power.” 

1 have Dr. Grout's permission to reproduce two illustrations, 
which represent fairly that phase of his valuable book. Figure 0 
shows Ceratodon purpureus L , 
and the text pertaining to the 
same Is as follows: Ceratodon 
Is one of the commonest of all 
our mosses. It Is found on the 
odges of paths, roofs of old 
buildings, sand by the seashore, 
and in general any barren com¬ 
pact soil IS its favorite habitat. 

The plants are shoit and grow 
olose together, forming dense 
thin mats of dark green. The 
lance-like young sporopliytes 
appear early in spring as soon 
as the snow is melted. By the 
middle of summer the capsules 
often decay beyond recognition, 
and the seta breaks from the plant at the touch. 

Unless one has become very familiar with Ceratodon it is not al¬ 
ways easy to recognise it without mature capsules. When the cap¬ 
sules have fully matured they shrink when dry and become furrow¬ 
ed. This peculiar furrowing, the dark rich color of the capsules, a 
oolor oallra purple by the older botanists, but which is really a very 
dark chestnut or red-brown, make iteasy to recognise this species.'' 

Plate 11. shows the Hair-oap Mosses, Polytriohum, the largest of 
all our species. There are four common species all having square 
capsules which character dlHtlnguishes them from Pogonatums, the 
latter having cyllndric capsules, ^'TheOhlo Hair-oap without the 
sjporopbyte (seta and capsule, commonly called fruit) is not readily 
distinguish^ from the Common, as the leaves and general appear¬ 
ance are very similar But with the sporopbyte present, the dis¬ 
tinctions are clear. In figs b and d (Plato li.) note that the capsule 
of the Common Hair-oap Is almost oubtoal, that the lid has a very 
rhoH beak, and that the capsule is entirely covered by the oalyptra. 
The capsule of the Ohio Hair-cap (e) is elongated, slender with a 
tapering neck, and with a muchlon^r beak to the ild. The lid and 
the oalyptra of the Ohio Hair-oap ful early in June, very soon after 
the spores are ripe, and it is not always easy to find either in position, 
but If the oalyptra be found. It will be seen to cover the upper portion 
of the oapsule only. The Common Hair-eap, although ooeorring^n 
woods, is most common in open fields; the Ohio Hair-oap bung 
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PERENNIAL TUMBLKWRER8. 

John H. Sciiakvnbb. 

Tumbleweeds may be ciaaelfled under thiee general heads; 
Annual tumbleweeds, 

Tumble-grasses, 

Perennial tumbleweeds. 

The annual tumbleweeds are mostly plants with a small root 
system which shrivels up or rots away soon after the seed has 
matured The plants are then easily torn from the ground or broken 
ofl and go tumbling away before the wind. In some cases the roots 
become quite fleshy and brittle In the tumbje-grasses the panicle 
Is generally the only part which is transported, the stems of the 
panicle being usually very brittle and breaking readily even in those 
forms which are easily torn up from the roots. 
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Fig t Pliat of P flonband ihow ag o ponof 
iho deep Mproot 


The perennial tumbleweeda 
are especially Interesting be¬ 
cause of the way In which they 
are separated from the under¬ 
ground parts Among the pe¬ 
rennial forms Psoralea florl- 
bunda u one of the most 
typical It IS a longllYed| 
perennial crown-former with a 
very deep root which may be 
several inches In diameter 
From the short terminal stem 
of this root a number of aerial 
branches are developed annu 
ally These branches take on a 
more or leas globose or balloon¬ 
shaped form At the base of 
each aerial stem a number of 
special joints are formed In 
which transverse cleavage 
regions are gradually devel¬ 
oped and when the seed is 


• 

ripe the whole crown breaks ofF at these 
Joints with remarkable ease This Is a pe 
onllar case of the development of a self- 
pruning process In the stem for a very special 
purpose 

ftoralea argopbylla also develops perfect 
Joints but fewer sboots usually make up the 
erown and It Is therefore less oonsplonous 
than P florlbnnda Psoralea esonlenta Is also 
a tumbleweed but the writer has not made 
an examination of the way In wbloh It sep¬ 
arates from the thick, tuberous, perennial root. 

hotalea florlbnnda la very abundant in 
nortb-oentral Kanaaa where the writer baa 
■een great m a as e a heaped np agalnat hedge¬ 
rows and wire fenoea These plaata Bbow a 
moat remarkable responsive i^ption to an 
environment of very deflnlta oondltlona 
niey have developed nearly every obaraoter 
possible In harmony with the dry and windy 
plains of the west and may be regarded aa 
ideal prairie plants 
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THE SPROUTING OF COCKLEBUR SEEDS. 

E. E. Mastebnan. 

In July, 1896, Dr. E. W. Claypole, theiiof Buclitel College, Akron, 
Ohio, asked me how general was the belief that one seed of the ooo- 
klebur grew one year and the other the next year or later. Inquiry 
of about twenty of the older residents resulted In procuring no in¬ 
formation touching the same. In 18S7, I was told by a German 
fanner that one seed only grew one year and the other later, never 
both at the same time. A shoit time after I noticed the statement 
of A D Selby in Bulletin H8, (page 868) Ohio Experiment Station, as 
follows: **Prof, Arthur has recently shown that only one of these 
seeds can be caused to germinate the first year, the other always re¬ 
maining until the second year." This was a confirmation of the 
German's claim, yet 1 detormlnd to investigate for myself. 

I carried on the experiment for three years with the following 
results: 

In 1898, 1 planted 1000 burs; 917 grew two plants to the bur. 

In 1809,1 planted KXX) burs; 921 grew two plants to the bur. 

In 1900,1 planted 1000 burs, 013 grew two plants to the bur. 

Tofal three years, 8000 burs; 2761 grew two plants to the bur. 

Of the remaining 249 burs some grew one plant, some none; some 
had one, some had two apparently sound seeds. I regret that no 
further notice was taken of these seeds. The object was to de¬ 
termine whether the two seeds cou^ be made to grow at the same 
time. An account of the work was sent to Professor Belby, asking 
whether further experiment was necessary; he replied that he 
thought not. 

Perhaps it should be added that I selected only apparently sound 
burs; soil was taken from a field near a creek where cookleburs 
grow abundantly. It was passed through a yi inch-mesh wire sieve, 
and carefully searched over with the aid of a glass. This soil waa 
taken to a distant part of the farm; in it the seeds were planted and 
nature did the rest. 

1 also made observations as follows: I searched among speci¬ 
mens growing for a mile along a creek, for two plants growing 
together and not nearer than five Inches to any other plant. Of 
the 1600 specimens examined each year for three years, two plants 
always grew from one bar. 

VHiy have I obtained such opposite results as compared with 
Professor Arthur's? Gan It be referred to locality, soli, or some 
other more favorable conditions? 
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The Bubatanoe of the above was presented, Deoember S7^ 1900, to 
the Ohio Academy of Soienoe and It provoked a dlaoueslon in which 
ProfesBora Kellerman, Bchaffher, Moaely and otheni participated. 
Dr. Kellerman thought that the reualts of ArthurV experlmenta were 
perhaps more nearly in accord with what usually takes place in na¬ 
ture. He pointed out the mistake of quoting or saying that Arthur 
has shown “that only one of the seeds can be caused to germinate 
the first year." Turning to the printed report of the experimento in 
question (Proo. 16th, An Meeting Boc Prom. Agr. Sol, 1806), I find 
that, based on many experiments made previous to 1806, he gives 
the result In round numbers as follows: "Out of every hundred or¬ 
dinarily well formed cookleburs, seventy will produce one seedling 
each, and five two seedlings each the first year after maturity; the 
remaining twenty-five will for various reasons fail to grow. Thirty 
of the hundred will produce seedliugs the second year after matur¬ 
ity, five will produce seedliugs the third year after maturity, and 
two or three seedlings will be produced in subsequent years. 

Later experiments by Or Arthur seemed to show a lower per¬ 
centage of oases of tlie sprouting of both seeds to the bur In one sea¬ 
son In the summary he states* "The germination of both seeds of a 
bur of Xanthium in one season is exceptional." 

In view of the above and in accordance w ith the suggesttons of 
others 1 purpose continuing my oxperltiieiiis relative to this subject. 

The following Intereslltig stfitement 1 h made by Dr. Arthui, in 
the report cited, touching the cause of the difference in the aotlou 
of the two seeds; he says it “appeals to be constitutional; a heredi¬ 
tary character residing in the protoplasm of the embryo." 

New Xondon, Ohio. 

PLANT REMAINS FROM THE BAUM VILLAGE SITE. 

W. C. Mills, 

During the year 1900 the Ohio Archaeologloal and Historical 
Society procured from the ash pits of the Baum Village Site, situated 
near ^urnvillo, Ross county, Ohio, a number of grains and seeds, 
which were submitted to Prof. J. H. Schaffner for identification. 
The following is the list: 

Corn, Zea mays L. 

Great quanltles of the eight rowed variety were found. The cobs 
were usually about one-half inch in diameter. Also a variety with 
more than eight rows, usually ten rows was found. This variety 
had a much thicker cob. The grains and cob were in a good state of 
preservation, having been charred. In several Instances the charred 
remains of a woven fabric were found Intermingled with the oobs 
and grains, showing that the corn had evidently been wrapped in 
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this cloth. In other Instanoee the grains and cobs were found in 
large pieces of broken pottery and were well preserved. Finding 
the corn In so many of the pits shows that It largely supplied the 
food of the camp. 

Quantities of charred papaw seeds, Aslmlna triloba, (L.) Dunal, 
and the wild Haselnut, Corylus amencana Walt, were found In a 
number of pits showing that these were largely used for food. 

Quite a quantity of the seeds of the wild red plum, Prunos ameri- 
oana Marsh was also taken from the pits. These were, In a number 
of Instances, associated with papaw seeds and the shells of the 
chestnut, Castanea dentata (Marsh.) Borkb 

Great quantities of the broken shells of the butternut, Juglans 
cinerea L. and the black walnut, Juglans nigra L were discov¬ 
ered. Theae were usually found associated together, but In seveial 
instances they were found separated, the butternuts being more 
abundant than tho walnuts 

Tliroe Rpocies of hickory nuts were procured but none of tliese 
were in such quantities as the butternut and black walnut. Tlie 
three species found were as follows Hlcorla minima (Marsh.) 
Britt., Hlcorla ovata (Mill) Bntt, Hicorla laclnlosa (Ms ) Britt. 

Several specimens of beans, Phaseolus (sp) and also a speoiuien 
of the grape, Vitls (sp.) were found in the material, but it was not 
possible to tell whether the beans were one of our wild species or 
cultivated 


SPRf^UTTNG FLOWER BUDS OF OPUNTIA. 

Dk, V. Sthbki. 

In June of last year I took some Opunfcia plants home, and also 
some top Joints heavily set with large buds. The former were 
planted in the garden, the latter set In an Oleander tub. When, 
after a month, none of the flower buds had opened, it was thought 
that they were too many, as the Joints bearing them were without 
roots, and most of them were out off and left lying on the ground, 
where a part of them later on became partly or entirely covered 
with soil. In September, I was surprised to And thorn all green and 
fresh; most of tliem had rooted, and a few even sprouted, sending up 
shoots from half an inch to over an inch high, being perfect little 
Joints, At the present writing (Jan. a. c.) all are alive, and, no 
doubt, will grow out to plants next summer. They will he watched 
oloAely and further report be given. 

It might be added that the Opuntla calyx-tUbe, which is later 
the fruit, has eyes," that U buds, of the same character as the 
ordinary buds of the plant, with clusters of bristles; and out of these 
the young shoots grew, when the bud took root 
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Evidently these buds retain more of the nature of the mother 
plant than Is common in flowers. It Is unknown to me whether 
similar observations have been made before. But it would be of 
interest to make experiments with different plants. 'Would the 
receptacles root and sprout If detached alter flowering and fertilisa¬ 
tion have taken place ? Would the buds sprout when left in site on 
the mother plant, after the flowering parts had been removed, the 
receptacle only left in place? Will the buds of other genera of 
Caoteae, and other similar succulent plants behave in the same way, 
under favorable conditions? 

So-called viviparous plants are, as u well known, rather common, 
e. g. among Gramlneae, (^peraceae, Polygoneae. But there the 
actual flower parts develop into leaves, from which they had origi¬ 
nally been derived, and while yet remaining on the parent plant. 

New FhUadelphta^ Ohio, 

NOTE ON THE INVOLUCRAL LEAVES OF SYNDBSMON. 

F. H. Bubot.bhaus. 

Syndesinon thalictroides is described in Bntton A Brown's Flora 
as having sessile involuoral leaves, which character is contradicted 
in the plants growing in the vicinity of Toledo. Careful observation 
during tlie past season falls to reveal a single instance of sessile 
involuoral leaves, and most of the specimens examined have these 
leaves borne on petioles from one-fourth to one-lialf Inch in length. 
Should like to hear from others concerning this feature of one of our 
most beautiful and dainty spring flowers. 

Toledo^ Ohio, 

a 

COMPETITION IN BOTANY FOB OHIO SCHOOLB. 

W. A. Keixbbman. 

Whatever may contribute to a more 'direct and real study of Ui» 
plant kingdom on the part of the pupila can well be enoouraged by 
the teacher, It la an unfortanate fact that In reference to a ooune 
in botany the notion largely prevail, that It consists of lesson-work 
with a text-book like a course In history or algebra. It is often 
more dreaded than the latter because of the supposed necessity of 
learning a }ong list of dlffloult technioal terms. Few teachers wonld 
be willing to give up the use of the text-book entirely end It Is not 
st all neoessary that they should. But every teaober can now 
choose a modem book of botany from the fairly long list that Is 
offered by American publishers* These are not mainly terminology 
nor written with the chief aim of enabling the pupil, after bavlog 
gone through a sufilolent number of chapters, to “analyse “ flowers* 



Hab., 1901] Kellerman—Competition in Botany, 


7& 


Many of them unfortunately provide no means of identifying the 
native plante ai a part of a school oourse, but teachers are not left 
without choice of a good book after such ultra ones are thrown out 
of the list* 

The text of an elementary book on botany sbonld contain the 
important facts and principles of the science, and give a brief but 
comprehensive Idea of the plant kingdom, in simple and plain lan¬ 
guage. An Intimation and partial elucidation of means and methods 
employed to tent or to verify the principles and Inferences should be 
evident in the text. But this of Itself Is not sufllcleQt for pedagogi¬ 
cal purposes; there should he besides practical work provided, reg¬ 
ular in time, ample In amount, that may train in the exercise of 
observation, experimentation and Judgment. 

I have for years devoted one-balf the time of the botanical courses^ 
both elementary and advanced, to such real work carried on partly 
in the labratory, partly In the field. Besides courses here referred 
to others devoted wholly to laboratory, experimental or obser^^a- 
tional work are provided; but It is not my purpose to discuss these 
now. Neither is tt necessary to give here a detailed outline of the 
practical work that should constitute a substantial portion of the 
elementary work for beginners. Those who wUh to use such a sim¬ 
ple yet ample course in the public sohools can consult the ‘Traotical 
Studies in Elementary Botany” published by Eldredge A Bro, Phila¬ 
delphia, Pa. 

But I desire to say in ibis connection that more real work on the 
native flora than Is attempted even by able and enthusiastic teachers 
In Ohio schools would undoubtedly be advisable I have outlined 
some competition work and submitted It to some of the schools look¬ 
ing to more Interest In elementary practical work in this soleuce. 
It has been urged that ‘the project might be made more widely 
known to our Ohio schools with possible advantage, and therefore 1 
have furnished, though with some misgivings, the following state¬ 
ment of this scheme 

Either of the following subjects may be selected; Mosses, 
Lichens, or Trees; the work to conform to the suggestions and direc¬ 
tions given below. The Report of the work must be completed on or 
before May 16,1001, and submitted to the Teacher of Botany, or per¬ 
son (or persons) designated by him, who^taklng into account both 
the quality and quantity of the work—will forward. If worthy, the 
best report accompanied by the illustrative material, to the under¬ 
signed; whereupon the latter will, on or before May 81, send as a 
reward to the author of said report a^copy of the Obio Natubalist 
Voii. 1. 

Pupils now studying, or those who have formerly studied, botany 
are eligible to enter the competition. No award will be made nn- 
less at least two or three pupils undertake the work; It Is hoped that 
every member of the class will compete. 
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It Is desired that the puplU oonsult teachers, parents, and others, 
vho may be able to advise as to the subject, kind and extent of the 
work, also as to the best arrangement and wording of the report, 
and tile labelling and preparation of the accompanying Ulnstratlve 
material. 

The report Is to contain a detailed aocoant of the work actually 
done by the pupil and la no case to contain anything not hu own. 

The names of those entering the competition must be sent to the 
undersigned on or before March 80th. The suggestions, directions 
and explanation of the three subjects proposed are as follows; 

Bb\ oiiOaicAL.^All the kinds of Mosses in the region should be 
collected and put under slight pressure till dry; then a small por¬ 
tion should be glued directly upon a piece of card-board and a larger 
amount placed lu a paper pocket aud attached to the same piece; 
the notes and di awings can also be attached to the same card-board 
which for each species should be 8^ x llj inches. Most of the kinds 
(species) can be found In fruit; the latter is n capsule (little pod) on 
a slender stem called the seta. Specimens without fruit are not 
very satisfactory. 

Tell in each ease on what the specimen grows as the ground, 
tree trunk, old log, rock, boulder, etc ; add other notes relating to 
Its situation (habitat), abundance, appearance, general character 
(habit), etc. 

Draw an enlarged figure at least of (ho capsule (fruit) of some 
or all of the species (kinds) collected! In the early stage there is 
usimlly a cap (called calyptra) on the capsule. When the capsule 
IB ripe It opens by a lid (called the operculum) for the escape of the 
spores Notice the teeth (called collectively the peristome) sur¬ 
rounding the mouth of the capsule—evident when the operculum 
falls off 

A good pocket lens must be used for this work The drawings 
must be clear; after completed with a sharp lead pencil it would be 
well to retrace with a fine pen and India (or drawing) ink. Exces¬ 
sive shading of the figures Is objectionable. 

If a book Is desired, a suitable one for beginners is Grout^s 
Mosses with a Hand-lens/* price 11.10; orders sent to the author 
or to the writer of this article will be promptly attended to. But for 
the purposes of this competition the botanical names of mosses are 
not required; it will be of course more iuterestlng if an attempt at 
the Identification of the species is In all oases made. 

liiCHBKOLoruoAii.—All the kinds of LioheDs in the region should 
be collected. The little disks, or sauoer-ltke bodies, on the plants 
are the fruit (called the apotbeolum); the apothecla are more dis¬ 
tinct and striking In appearance, as Is the whole plant also, when 
moist; therefore the best time to collect lichens Is after a prolonged 
rain, or when the air Is moist; when dry they are usually brittle 
and cannot be satisfactorily handled. 



Mab., 1901 ] Kellerman—Competition in Botany. 


76 


Do not save speolmeiui that have no fruit, except In case of rare 
apeolei. Only enough pressure on the si)eoiinen8 (placed between 
blotters or soU papers) should be brought Into requisition as Is neoes- 
aary to keep them from curving or crumpling while drying. Then 
glue a specimen to a card-board, 8} x 11 j Inches, and also attach a 
paper pocket containing ample material, and the drawings (if any are 
attempted), also the notes, to the same piece of card-board. Use a 
separate card-board for each kind (species). 

Tell the substratum on which the spoclmen was found* as bould¬ 
ers, limestone, saudstone, log or stump, fence-rail, tree or plant, 
soil, etc. Give additional notes as to appearance, sixe, abundance, 
habitat, habit, etc. Those growing en rooks can not generally be 
removed-a thin piece of rock must be chipped off to secure them. 

A detailed description should be written of each kind (species); 
drawings perhaps might be undertaken; the different spnoies should 
be compared and contrasted. Use a good pocket-lens There is no 
text-books on Lichens that is usable by beginners. 

DKNDBOLOdicATi.—The Trees may be studied from one of several 
points of view. If a camera be used, selected trees should be studied 
and illustrated; the bark compared In case of different spoclcs, like¬ 
wise in case of one and the same species when the individuals are of 
different ages and sixes or grow in different situations or exposures; 
also modes of branching compared and shapes contrasted. Very full 
notes should be taken, and when written up in the report reference 
should be made constantly to the numbered illustrations. Few or 
many kinds of trees as preferred, may be taken If this phase of the 
flubject Is selected. 

Instead of the above one may study and identify all the kinds 
{speoies) of trees In the region. Full descriptions should be written 
out, and similarities and contrasts of different species noted. Give 
uses of the kinds of woods only when such use Is made in the region 
or the near town or city. Collect twigs and fasten them to card¬ 
boards (81 X 111 inches). Attach a specimen of the fruit also when 
It can be found under the tree. A pamphlet (price 10 cents) with a 
Key to the Ohio Forest Trees by means of which the names can be de¬ 
termined, may be obtained from the writer. 

A third method of carrying out the work on trees would be to 
^ve an account of the forest area In the region— either taking a 
aqiiare or rectangular tract of a mile or more in extent; or selecting 
If possible a natural area, as a river or creek valley, or other ob¬ 
viously bounded tract of ample dimensions. Draw a map of the 
•elected region and locate thereon the forests and groups of trees. 
Describe them, indicating the prominent kinds of trees, the less 
abundant species, and the very rare ones. Tell approximately the 
•ise of the largest, the oOinmouest else, etc. Note uses made of some 
of the kinds In the region or at a near manufactory. Record other 
observations. 
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MINOR PLANT NOTES, NO. 2. 

W. A. 

Tabaxaoum Ebythbobpbbmuh. —The Red*seeded Dandelion, 
now known to be oommon In our State, Is a late bloomer. An abun¬ 
dance of flowere may be seen way after the severe frosts of autamn 
set In. Mr. Fred J. Tyler oolleoted speolmens In bloom at Perry, 
Lake Coonty, December 17. He reports groat fields" of It at that 
place, whereaa the common Dandelion (Taraxacum taraxacum) waa 
conspicuous by Its absence, ^rof. Beardslce of Cleveland, reports 
the Ked-seeded form as the one of oommon occurrenoe In Cuyahoga 
County I have noted the Bed-seeded form In bloom near the city 
of Columbus December 28, though the month has been a cold one, 
the thermometer registering once 10° F. The Common Dandelion 
(Taraxacum taraxacum) does not seem to bloom so late In the 
season—at least It Is In bloom much less abundantly here Con¬ 
tributions of phonological observations on Interesting plants of 
our flora by readers of The Nattjbalibt are in this Inoideatai 
way earnestly solicited. 

Qbovb ok Labqb Bbbchbs.— There are now remaining in Ohio 
very few large groves of beeches. Of groves of very large beeches 
the same may be said. At Arion, in Scioto County, in the narrow 
valley of Brush Creek, are a large number of magniflcent specimens 
of this very attraotlve American tree. The trunks are straight as Is 
always the case for this species, smooth, and many of them are ten 
to twelve feet la olrcumferenoe. One specimen measured twelve 
feet four Inches, three feet from the ground. The grove Is now used 
for picnic and camping purposes, and it Is sincerely hoped that these 
splendid trees may be sacredly preserved for an indefinite time. 

Habitat oy Ruamnus Carolinian a.— The manuals give the 
habitat of this species in swamps and on low grounds" (Britton), 
'^swamps and nver banks" (Gray), "river banks" (Wood), and 
" fertile soli" (Chapman)., It baa been previously reported that 
this species was found In Ohio last November. Several speolmens 
were fbund near the Ohio river in Adams county at the mouth of 
Brush creek, and a few were seen In Brown county. In a little 
ravine on Cedar creek, a tributary of Brush creek, In Adams county, 
fourteen miles north of the Ohio river, an enormous number of 
plants were growing. Some were nine to eleven inches In olroum- 
ferenoe at the base and fourteen feet high. None occurred in 
"swamps," though many were in "low grounds" where the soil 
seemed to be fairly fertile. The majority were on rooky hiUsldes or ^ 
quite on the top of very high ground. The annexed out shows a 
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epeolmen near the top of a rooky bluff or hill perhapi one hundred 
and fifty feet above the valley at Cedar Mills, Ohio. This southern 
Buckthorn still retained Its shining leaves though my visit was late 
in November when nearly all the other trees except the oaks were 
bare. This, with the great quantities of black fruits, presented a 
charming speetaole. The plant Is also reported In Htanley Coulter's 
catalogue of Indiana plants, discovered In the southern counties by 
Mr, W< T. Blatohley, “ growing on rooky hillBldes." 



RhavniM CarolinuiM oa a rockj hlU Tvla Baach aad Rad Oak 

twin Tuhs; Two Spsotes.— Sometline, two trees attempt to 
ooonpy the Mme spaee at the same time. The out aboee show, a 
red oak and a beech in oloee Juxtapoeltlon, neither bavins been able 
to crowd the other out, and the two are united for a abort distance 
from the ground. This would hardly be celled a natural graft per- 
bape, though the two are Intimately united. The trees are Tlgoroue 
typl(^ speolmens of the two epeoles, growing near Brueh oreek, at 
AriOn, In Soloto county, Ohio. SoTeral other examples In the same 
region were notleed. Sometimes the two trees are the seme speeles, 
but usually of different apeoles, the union of tisane In all eases 
equally erldent 
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and its capacity will doubtlenB be inoreMed as neoesslty reqalres* 
It Is a two-story frame building2^x86 feet, the upper floor of whloh 
Is used for InvestlfcatloQ and the lower In part for students^ labora¬ 
tory tables. It is supplied with olty water, a number of aquaria, has 
a convenient dark room for photographic work, and answers admir¬ 
ably for the purpose for whloh It Is used—that Is, for a temporary 
summer laboratory. The laboratory is supplied with two boats 



PAST OF LABOUATOBY BOOB, LOWBB TliiOOB. 

equipped with sails, and d«signed especially forworkln the bay and 
marshes. Dredges,seines, plankton net and other ooUeoUng apparatus 
are provided, while microscopes, mlorotomes, books, and other labor¬ 
atory equipments sre taken from the university 

While under the management of the Ohio State University^ It 
Is desired to make the laboratory as useful as possible to Instruotors 
and Investigators in biology, wherever located. To this end table 
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room Iff graated free of charge to qualified Inreitlgators, and any 
one wlBhtng to undertake Invefftigatlon of blologloal problema will 
be glyea ejl possible opportunity. Counes of study have been 
designed especially for high sohool teachers and for advanced unl- 
vemlty students, the former devoting tbemselveff to methods of field 
work and preservation of material for laboratory use, and acquiring 
methods of laboratory work In connection with study of typicid) 
forms. For the latter, advanced courses In embryology, morpho- 
logy, entomology, plant ecology, botany, etc., are ottered. The 
students taking such courses can secure for them university credits 
covering equivalent courses in the university curriculum. It is 
needless to say ihat the opportunities for field observation, collect¬ 
ing, and the laboratory study of representative forms are most 
favorable. For special advanced oouises In embryology, and par. 
tloularly those pertaining to mioioscopical technique, the more 
elaborate equipment of the university is of course preferable. 


NOTES ON THE FLORA OF HANDUHKY. 

W. A. Kbllkrman 

'riie visitor or student at the Lake Laboratory will find In the 
neighborhood of Baudusky a fiora in many respects peculiar and 
richer in species perhaps than in any other region of similar area In 
the state of Ohio, Fur our knowledge of the Handusky plants we aro 
indebted mainly to the continued and energetic explorations of E. 
L Moseley, teacher of botany in the Sandusky High School. Our 
vibits to the region have been numerous, and many weeks have been 
spent In lierburlxing during the last few seasons. Mr Mobeley'a 
Sandusky Flora (Ohio State Academy of Science, Special Papers 
No. I) and additions by myself and Mr. Uriggs leported before the 
Academy of Bolence, and published m I'nB Ohio Naturalist, Vol. 
1, fully represent our knowledge of this interesting flora to date. 

In the 'Sandusky Flora," page S, Mr. Moseley states that "the 
surpassing richness of the Sandusky flora li not due to the fact that It 
includes islands within Its territory, foi scarcely any of its species 
are oonflned to the islands, nor Is it in a very large measure due to 
the fact that it includes speolos that are confined to the lake shore; 
but rather to peculiarities of climate and geological features, both 
of which depend to some extent on the proximity of the lake.” 

Space will allow reference to but few of the interesting and rarer 
plants. On Cedar P<iint and a few other places the Prickly peart 
Opuntia humlfusa, appears In great abundance, but is reported for 
no other stations In Ohio. The fllustration (Fig 1) shows a patch of 
this plant, and also indicates the sparse vegetation in the opeu sandy 
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Black Oak woods of Cedar Point Here we found three specimens 
of the rare Lea's Oak, one fine specimen of the common Juniper 
{Jnnlperus commonls), twospeciinens of the Sand cherry (Pmnns 
pumlla), pone of which are given In the '^Sandnsky Flora" for this 
place, and one only—the Juniper—for Catawba. Of other rare or 
specially interesting plants for this point the following may be 
mentioned: Ammophlla arenaria, Panloum vlrgatum, Balix glauc- 
ophylla, Sallx aerloea, Euphorbia polygonlfolia. Pious strobus, 
Stlpa spartea, Chenopodlum leptophylluin, Lepargyraea canadensis, 
GSnothera rhombipetala, Artemisia caudata, Arctostaphylos uva- 
ursl, Hyinphorlcarpus pauclfloms, Utrloularia glbba and Laclnarla 
eoarlosa. 

By no means the least interestlDg vegetation on Cedar Point 
are the dune plants, maqy species of arenopbiloos species, and 
efficient soil binders. Some idea of the appearance of a few of such 
plants may be gained from the out (Fig. 2), which shows one of the 
sand hills held exclusively by the roots of the Red Cedar. Other 
similar hillocks are held by one of the wild grape vines, Vltis vul- 
plna. and many other plants The tufts of some of the grasses, es¬ 
pecially Panioum vlrgatum, can be seen in the same illustration. 

At Marblehead and Catawba the flora is equally rich in local 
and IntcTestlng plants. Huge Buckeyes occur, one of which meas¬ 
ures nine feet and two Inches In circumference. The Red Oaks are 
numerous and remarkably variable in their fruits. There occurs 
Zygadena elegans and Kmlerla cristata, Melbomia illonoensis, Bola- 
nuin rostra turn, and Picradenla acaulls—all western species. The 
Lakeside Daisy, as the Picradenla has been locally named, is es¬ 
pecially attractive. It occurs in one place in Illinois, but otherwise 
known only far west of the Mississippi river. 

Elsewhere, and especially In the prairie region of Erie county, 
there occur auoh rare species as Aletris fainosa, Arlstida graoHls 
and A. purpurasoens, Sahx Candida, Prunus ouneata, Psoralea ped- 
unculata, Rhexia virginioa, Eryngium yuocifollum, Asclepias obtus- 
Ifolia and A sullivantii, and Helianthus mollla. 

The bay Is even richer, presenting acres and acres of Nelumbo, 
Sagittaria, Potamogetons, Rashes, Reeds, Duckweeds, Polygonum, 
Geratophyllum, and others too numerous bo mention The Innumer¬ 
able and nnenamerated Algae must not go unmentioned-here, as m 
many other lines, tlie enthusiastic students will reap a rich harvest. 
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Fio 1 ,—Pbioklv Phab in Wooiw of Bi^aok Oak, Cbuab Point. 



Fio. s.— Sand Hbld bt thb Boots ov Rbd Cbdab. 

KBLDNSMAN ON PliANTS ON OBDAB POINT. 
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ZOOLOGICAL NOTES. 

Hbbbbbt Obbobn. 

Cedar Point offers a number of rather peouUar features for stady* 
and the fauna of the locality presents a very attraotlTe field. On 
the one band there Is an extensive beach some six or seTen mllM In 
length, from which the sand dune formation extends backwards and 
merges into a swampy area bordering the waters of Sandusky Bay. 
On the beach after every storm will be found a large mass of drift 
material, including numerous fishes that have been thrown ashore. 
These furnish an attraction for a number of forms of animals, a 
complete census of which has as yet not been attempted. It may be 
mentioned, however, that numerous species of files take to them to 
deposit their eggs, the larvae a few days after each storm being a 
conspicuous element to be followed a few days later by pupae or 
mature files; these in tom attract various birds and large numbers of 



Fi(» 1 - A Bit ok Ckpab Point Bbaoh. 

toads, whloh seem to secure a very constant sooroe of food especially 
In this vicinity. Species of burrowing Hymenoptera are conspicuous 
and upon the sand dunes the grass hopper (Tri$n^rtipiropU 
is especially abundant. A millipede (/bnfofia imiiamae) is also very 
abundant crawling over the sand, and turtles from the iSke pass up 
the beach and over the dunes to deposit their eggs at favorable 
points. 

Foot Pbintb.^A study of the tracks aud foot prints whloh are 
made In the sand Is especially Interesting, and the determination of 
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■peoles which are responsible for particular kinds of tracks Is a 
fascinating though somewhat ooroplloated study. Seyeral of these 
bays been Identified with certainty, and a brief description of them 
In connection with a reproduction of some photographs may be of 
interest Toad tracks are numerous and quite conspicuous and consist 
of four slight imprints in the sand, these ooonrring with regularity In 
length corresponding with the length of the leap and the tracks,, 
with the distance between them, corresponding with the slse of the 



Pio 2.— Footpbints of Toad, Grahs-hoppbb and MinLipanv. 

Photo by H Otbora 

individual. These are shown In Figure S, between the polnte marked 
X. The abundant grase-hopper, deeorlbed more fully In another para* 
graph, produoea when walking a eontlnaone seiiee of fine Imprlnte In 
two or three more or lees dlatlnot Unee on either eldetmld way between 
which la a narrow groove formed by the dragging of the abdomen. 
Tbeee tracks begin and end abruptly in oaee the Ineeot le alarmed 
and leape into the air. Several of theee lines of Imprint are abown 
In the figure—one distinct one above the point In Figure 2, marked 
f. Another very oharaoterlatio one that la easily referred to the 
millipede oonslste of parallel lines, In wbleb the imprlnte of the 
Individual feet are soaroely visible, and between whlob the sand la 
smoothed by the undw surface of the body. In Pig. i under o. 
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Ant LroN —Still another very oharaoterlatio member of the 
dune fauna Is the ant Hon, the larvae of which oonstruot their 
oharaoterlatio pitfalls In sllfl;htly protected places near bushes or 
trees, sometimes In great numbers, Indioatlng a very numerous 
oolony of these curious oreatuies. Of these there are, Judging by the 
larvae, two quite distinct species common to the Point, but these 
have not as yet been reared. Aside from the pitfalls these ant lions 
make a peoullar track In the sand when they are moving from one 
point to another. These movements apparently occur only during 



Fig 8.—Pttfalls and Tbaokb of Ant Lions. 

short periods, as is shown when an area which has been entirely free 
from such tracks will be noticed after an hour or two to be com¬ 
pletely netted with their devious furrows^ which could only be 
formed by a number of larvae. The larvae move backward, ud 
from the oharaoter of the farrows produced In the sand, must re¬ 
main Just beneath the surface of the sand, as the sand is raised on 
either side. That the furrows are formed by these larvae Is proven 
by the fact that if the pitfalls at their ends be dog into they will be g 
found to contain larvae. The movementa of the larvae, forcibly pro- 
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dueedi niaJce lines like those observed. Pltfslli and furrows are 
Illustrated In the acoompanying plates, the furrows being quite In¬ 
distinct. as they are not deep enough to produce distinct shade, and 
consequently do not show consplououhly in the photograph. Fur¬ 
rows are to be noted, however, in the figure (No. 8) above the points 
marked X. 



Fio 4.—EaoLB Nbbt. Fig. 5,—lU.aLa Nhst. 

Pbotu hjr R P Ortsp FhoM by H Oibom 
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Eaolv Nuts.— Tbe bald eagle neats at various points along the 
lake shore, and some of these nests were observed, and photographs 
secured during the past summer. One of these Is between Sandusky 
and Huron^ about two miles from Huron, and a half mile from the 
Huron street railway, In a Shag bark hickory tree. It stands away 
from other timber, although it is said formerly to have been sur¬ 
rounded entirely by trees. It is probably one hundred and twenty-* 
five feet in height, or more, and doubtless towered above surrounding 
trees, and at present constitotes the most conspicuous object to be 
seen for miles In any direction. The nest, as shown In the accom¬ 
pany Ingphotographs,must be at least a humlred feet f^om the ground, 
but owing to the impossibility of climbing the tree, and from the 
fact that no exact meant of measurement were at hand, the precise 
height is unknown. This nest, we were told, baa been In this tree 
only a few years, but prior to Its building one has existed In the im¬ 
mediate locality for at least thirty years past. The nest Is evidently 
five or six feet in diameter, being somewhat more flattened than 
other nests observed, owing probably to the spreading character of 
the limbs upon which it rests. No eagles were to be seen at the 
time of our visit to the tree, but we were informed by the proprietor 
of the farm that they had reared a brood during the season, and one 
was seen later by Mr. Orlggs, at the time his photograph was taken. 

Other nests occur on Kelly's Island, and we made a trip to that 
locality for the purpose of noting them and taking photographs, 
which, however, on account of the day being unfavorable, are not 
very clear, and cannot be reproduced to advantage They are about 
a mile and a half eastward from the steamboat landing, one occur¬ 
ring In a Maple tree about seventy-five feet In height, and the nest 
at a height of about slxty^flve feet, being at least six feet In height, 
fitting the somewhat acute crotch, and at least five or six feet 
across the top. Tlie other Is in a Burr Oak tree, some distance from 
other trees, in a vineyard, and plainly to be seen from the lake 
steamers when to the southeast of the landing. The tree Is about a 
hundred feet high, snd the nest is about eighty or eighty-five feet from 
the ground. It is slmllsr In form to the one Just mentioned. Portions 
can be seen to contain very large branches, which show outoonsplou- 
ously from the ground. 

Tbiicabotropih KAB1T1MA.— This grasshopper which la very 
abundant on the dunes along Cedar Point BSach, Is of special Interest 
bees use of its protective resemblance to the sand on which It ordU 
narlly rests. It is one of the best examples I have seen of adaptive 
coloration, but does not seem to have been menUoned in such 
eonneoiion, possibly because the colors change in preserved speoimena 
so that the mimicry is totally lost. They reach maturity In latter 
part of June, and while only larvae are seen in middle of June, 
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nearly all haye matured by the latter part of Jaly. They ooenr 
moat abundantly on the sand adjacent to the clumps of graaa upon 
which they donbUesa feed, though so far no Individuals have been 
observed actually feeding on grass leaves, but one was obeerved 
eating a fragment of apple oast op in drift materials on the beach. 
When disturbed they invariably alight on the sand, upon which 
they become at once invisible. About the only way to capture them 
is to throw a net down on a spot where one has been seen to alight, 
and then It not Infrequently happens that two or e^en three will be 
caught though their presenoe has not been suspected. 

The adult is whitish gray speckled with ferruginous fuscous and 
black, oonsplonoos ferroglnoos points occurring usually on the 
anterior margin of pronotum and on the lower borders of eplmera of 
meso- and meta-thorax, humeri of elytra and disoal oariua of femur, 
these may be faint or obsolete, and on wings and legs may form 
slender lldes; dark freckles ooour on oarlnee of vertex and face, 
forming a series back of collar on pronotum, on posterior border of 
pronotum and on sides of elytra and hind femora; on elytra they 
are thicker at three places, one-fourth, one-hnlf and two-thirds from 
base, constituting fairly distinct patches, and on femur are two 
Indistlnot bands corresponding with well marked black bands on the 
inner side Anterior and middle femora and tlbtee nearly white, 
milky, with gray annulations; hind tlbue gray at base, distal two- 
thirds yellow, In one form orange or reddish, spines yellow, tipped 
with black, anterior and middle tarsi ferruginous or reddisli, bind 
tarsi yellow. The sternum is finely pilose. A variety is quite 
uniformly yellowish gray. 

The larvae are similarly speckled but differ In that the dorsum 
of abdomen is densely speokM, while In adults this part protected 
by the folded wings Is not speckled, In all these points a perfect 
adaptation to the color and markings that blend with the sand grains 
is evident 

In the latter part of the summer of 1890, many of these grass¬ 
hoppers died from an attack of parisltlo fungus, and In such oases 
climbed up on stems of grass where their whitened bodies became 
very conspicuous. Eggs are doubtless laid in autumn probably In 
packed sand in grass clumps to hatch in following spring. 

MOTEB OM THE BIKD LIFE OF CEDAR POIMT. 

Robbut F. Gbiogb. 

Ecologically Cedar Point is an exceedingly InterestlDg region. 
It is a narrow peninsula on one side of which flourishes a xeropby tlo 
dune flora, and on the other a luxuriant hydrophytlo marsh flora. 
The meeting of these two gives the flora a very peculiar aspect. 
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Except at Ite tip Cedar Point has ncTerbeen Inhabited. It Is still in 
very nearly its primitive oonditton. With a view to seeing how 
these and other factors peonllar to the region have influenced its 
bud life, these notes have l>een assembled. No pretentions to sys¬ 
tematic completeness are made; the present pnrpose Is more to 
determine the general character of the avifauna than to give a 
complete list Including many accidental or occasional species which 
would overshadow the more obaraetenstio residents. The observa¬ 
tions upon which these notes are based were taken during the 
summer months (lUOO) when there were few species migrating^ so 
that with the exceptions noted they include only the bulk of the 
summer residents at the Point. The birds of the marah and bay are 
so inseparable from those of the point proper, that the commoner of 
them have been included, though no special study of them was 
made The following birds were observed; 

Sterna hlrundo Linn Common Tern, common. 

Hydrocheiidon nigra surinamensis (Gmel.). Black Tern, com¬ 
mon, breeds. 

Botaurus lentlginosus (Montag.). American Bittern, common. 

Ardetta exilis (Qmel.) Least Bittern, common. 

Ardea Herodias lilnn. Great Bine Heron, common. 

Galllnula galeata (Lloht.). Florida OalHnule. 

Fulloa amerlcana Gmel. Coot, common, breeds. 

Ereuuetes puslllus (Linn.). Beml-palmated Sandpiper. No 
specimens were taken to render identifloation sure—occurs in num¬ 
bers on the beach 

Bymphemia semlpalmata (Gmel.). Wiilet, a few Individuals. 

Aegialitis vocifera (Linn }. KiUdeer, common. 

Zenaldura macroura (Linn.). Mourning Dove, not eommont 
breeds. 

Circus hudsonias (Linn.). Marsh Hawk. 

Haliieetus leucocephalus (Linn.). Bald Eagle, nests near the 
foot of the Point. 

CoooysuB amencanns (Linn.). Yellow-billed (?uckoo, scarce, 

Coocysus erythropthalmus (Wile.). Black-billed Cuckoo, quite 
common. 

Colaptes auratos (Linn.). Flicker, I do not understand why 
the woodpeckers should not be well represented. There appears 
to be abundant feeding ground for them; yet 1 saw only one soli¬ 
tary flicker, the least specialised of all the woodpeokers- 

Troobllus oolubris (Linn.). Ruby-throated Hummingbird, con¬ 
gregates in small flocks about the frequent clumps of trumpet 
creeper, 

Tyrannns tyrannus (Unn.). Kingbird, breeds. This and the 
other fly-catchers are very abundant on account of Use great number 
of insects occurring. 
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Hylarehitt orlnitns (Linn.). Crested Flyontoher, breeds. 

Contopos Virens (Linn.). Wood Pewee, very oommon. 

Agelalns phosnloeas (Linn.). Red-winged Blaekbird, oommon.. 

lotems galbnla (Linn.). Baltimore Oriole, one small flock 
mlgratlDg. 

Qnisoalns qnlscula nnens (Ridgw.). Crow Blaokbird. This witb 
the redwings and probably the other blackbirds congregates in very- 
large flooks. 

Melospita fasolata (GmeL). Song Sparrow, common. 

Plpilo erythroptbalmuB (Linn.) Towhee. 

Gardlnalis oaidlnalls (Linn.). Cardinal, one pair. 

Passerina oyanea (Linn ) Indigo Bunting, very oommon. 

Petroohelidon lunifrons (Bay.). Save Swallow. 

Chelldon erythrogaster (Bodd.). Barn Swallow. 

Clivioola rlparia (Linn ). Bank Swallow 

The Swallows flock to the beach by thousands after a stormy 
bat are not abundant at other times. 

Ampells oedrorum (Vleill.). Cedar Waxwing. 

Dendroloa aestlva (Gniel.). Yellow Warbler, oommon, breeds- 

Icteria vlrens (Linn ). Yellow-breasted Chat 

Galeoscoptes oarollnensls (Linn.). Catbird, common, breeds. 

Clstothorns palustrls (Wils.). Long-billed Marsh Wren, very- 
common, breeds. 

]riirus atrloaplllus (Linn ). Chickadee. 

Meiula migratorla (Llun.). American Robin, only one pair, 
seen only once. 

Many birds oommon In most localities are conspicuous by their 
absence. The blue Jay, crow, thrushes, moat of the birds of prey, and 
the woodpeckers, and many of the sparrows, especially the ubiquitous 
English sparrow, were not observed at all. But the species occurring 
are present In great numbers, so that the region may be said to be 
monotonous in its bird life as well as In its other ecological relations. 


PLANT STUDY AT SANDUSKY BAY. 

Harbibt G. Burb. 

« 

To one wboee work hM not Included oolleotlng and etudy In each' 
■arroandlngs as Sandneky Bay affords, the revelation of even a few 
days here Is worth a great deal. The marehee about Sanduaky, tbfr 
rooky lalauds, the sand donee at Cedar Point, the “prairie” In the 
dlreodon of Oaatalla, all offer valuable work to the etudent of 
eoology. 

But during the week apent at the Lake Laboratory laat Angoat 
U waa In study of the water plants of the Bay that X found tho 
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greatest Interest. The ooUeoting Is after a manner novel to the 
“ land lubber." The oolleoiloni, carried back to the Labontor 7 fmr 
study, have the fasolnatlon of the unasoal, for represented among 
them are families more or less unfamiliar to genend students. 

A oolleotlng trip for water-plants usually takes one aoruss tlie 
Bay among the bulrushes and wild rloe along Cedar Point. Here 
from the sides of the boat we look down Into a wilderness of strange 
forms through the clear water. The ourious eel-grass, with Its 
perfect spirals, Myriophyllum and Chara, Phllotrla, Utrlonlarla, and 
the Potamogetons spre^ out upon the surface among the Uly-pads 
around us, are among the most conspicuous. A few mlnutM ool¬ 
leotlng here Is productive of results quite out of proportion to the 
time spent. Biany of these plants, at the time of my visit, had lifted 
themselves to the surface and bore their inflorescence above the 
water. Among these were some of the Potamogetons, Utrioularia, 
Phllotrla, and others. A mi^gold looked strangely out of place on 
the surface of the water^lt was the Bldens Beokil in bloom. The 
American Lotus lifted its head conspicuously above Its lesser neigh¬ 
bors Some minute, light-colored, fluffy masses, floating far out In 
the Bay, we decided to be the p<fllen of the Vallisnerla. 

I have said nothing of the Algae; the most of my work at the 
Laboratory, however, was with these forms. Many kinds are com¬ 
mon and many more may be obtained by seeking for them. These 
types of plant life, In beauty of form and Importance of study rivaled 
by none, repay much time spent npon them. 

The collecting and study of only a week here—« week, too, of 
recreation rather than of work—was but a suggestion of what might 
be done, though one which proved quite powerful. From our land¬ 
ing at Cedar Point was visible, fori^ long distance out, the bright pink 
of a Swamp Bose Mallow. It typified the week's work, It was a 
suggestion, too, of other strangers which might be lurking behind 
those trees and among those vines and undergrowth. We found 
that the suggeitloii was not a vain one, and In following It out we 
were never disappointed. 


DRAGONFLIES OF SANDUSKY. 

Jamhs S. Htztb. 

As the dragonflies of Sandusky have been quite carefully col¬ 
lected for a number of years, it may be worth while to give the 
result In the form of a list with notes on some of the species. 

Oaiopteryx maoulata and Hetaerina .amerloana have not been 
taken as commonly as in some places, for the localliy does not 
iumlsh their most desirable surroundings. 
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The genus Lestes is represented by anguloulAtos, uncatus, dls- 
Junotos, forolpabus, reotangul&rls, vlgUax, inequallB and eurlnns. 
Nearly all of these species are abundant and are mostly found among 
the grass at the edge of the marsh. 

The genus Jbrgia Is represented by four species, putrlda, vlolaoea, 
sedula and apicalis. The first two are very numerous In Indiylduals. 

Nehalennla poslta and Irene; Enalla^a civile, ebrlum, oaron- 
onlatum, aspersum, ezsulans, gemlnatum, antennatum, signatnm 
poUntum; Amphlagrion sauolum and Isohqura vertlcalls have all 
been taken, usually near the water’s edge. 

The Oomphlnes are not represented by a great number of species. 
Oomphus vastus Is exceedingly common, and fraternus, furolfer, 
ex ills, Bpioatue and plaglatus have been taken. Dromogomphus 
splnosus Is also common. 

Epiaesehna hercs and .£schna verticalls and oonstrlota may 
occasionally be seen, especially about the time the sun sets, catching 
small insects for food. Anax Junius is the most conspicuous speoles 
in the locality from May to Heptember. 

Macromla illlnoiensis is a very common species. At certain 
times the males and females of this species may be found in numbers 
in quiet places among bushes, where they come to rest on the under 
side of branches, their bodies being at an angle of about thirty 
degrees with the branch. They are easily approached at such times, 
«nd two females snd four males have been taken at a single sweep 
of the not. 

Epicordulia prlnoeps, Tetragoneurla oynosura, Tramea Carolina 
«nd lacerata and Pantala flaveaoens are occasionally seen. 

Nenrooordulia yamaskanensis has only been taken once on 
Rattlesnake Island. It la a rare species, but one that Is more com¬ 
mon it the northern states. 

The genus Llbellula is represented by basalu, 4-maoalata, semi- 
faaolata, pulohella and Inoesta; and Sympetnun by obtrusum, 
rubloundulum, violnum, senloinotum and corruptum, 

Facbydiplax longlpennls, Plathemis lydla, mesothemis slmplloi- 
•oollis, Perithemis domltia, Leuoorhinia Intacta and Oelethemls 
oponlna and ellsa are abundant, and wltb the members of the genus 
Llbellula famish a very large percentage of the dragonfly life of the 
Sandusky Marshes. 
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SPONGES AND BRYOZOAN6 OF SANDUSKY BAY. 

F. lu liANDAOBB. 

The two imall groups of fresh water sponges and Bryoioa re¬ 
ceived some attention at the Lake laboratory during the summer 
of 19U0 

All our fresh water sponges belong to one family, the J3jpongiUid<Uf 
which has about seven genera. They differ from the marine sponges 
In two particulars. They form skeletons of silicon only, while 
marine sponges may form slliolous or limy or spongln skeletons. 
The spongin skeleton Is the one that gives the bath sponge Its value. 

They also form winter buds or statoblasts which carry the 
sponge over the winter and reproduce it again In the spring. Thla 
peculiar process was probably acquired on account of the changes in 
temperature and In amount of moisture to which animals living in 
fresh water streams are subjected. The sponge dies in the fall of 
the year and its skeleton of slliolous spines or spicules can be found 
with no protoplasm. The character of the spines in the body of the 
sponge and those surrounding the statoblast differ greatly, and those 
around the statohlast are the main reliance lu identifying sponges. 
So that If a statohlast Is found the sponge from which It came can 
be determined, and on the other hand it is frequently very difficult 
to determine the species of a sponge If it has not yet formed its stato- 
blast. The statohlast Is a globular or disc-shaped, nltroglnous cell, 
with a ohlmney-llke opening where the protoplasm escapes in the 
spring. The adult sponge Is non-sexual but the statoblasts give rise 
to ova and spermatosoa which unite and produce a new sponge. The 
statohlast la considered as the sexual generation. 

Three species belonging to one of the seven genera were posU 
tlvely identified. 

SpongWa fragUU^ Leidy, a very common form was found on sub¬ 
merge rooks on the south aide of the bay near the city in great 
abundance. Its yellow statoblasts are numerous and placed In 
layers near iihe base of the sponge on the rook to which it is 
attached. 

« Another species SfiongiUa dnerea, Carter, was found on floating 
timber. It is ashen gray In color. 

A third species SpangUIa o^pinosa, Potts, was found m Black 
Channel and near the city on submer^ rocks. Its color Is green. 
Other species were found but not definitely determined. 

The fresh water Polyosoa comprise a small group of animals 
resembling the sponges in the process of statohlast formation, bat 
otherwise totally different. Their real relationship is not deflnltdy 
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known. They are among the most beautiful of our lower fresh 
water forms. The body is nearly always protected by a cyst from 
which the anterior end of the animal projects when undistnrbed and 
into which it can be retracted. There Is a larval form resembling 
that of the worms and several other invertebrate groups, and a 
marked metamorphosis to the adult form The statoblaats as in the 
sponges are of value in identification, and are formed on a strand of 
tissue conneoting the base of the animal to its cyst The individuals 
■or Polyps increase in number by budding. 

Two species are quite common at Sandusky PfumaUiUa 
ffwrpha as its name indicates is quite variable in form. The variety 
reptffu was very common on the rocks on the south side of bay near 
city. Its vine-like appearance renders it easy to identify. The 
Polyps are home on the ends of the branches. The vlno-like cyst 
clings closely to its support. The second species Fccilnate^la magni- 
•fioa was found In Black Channel on submergedT fish nets. It has a 
large spherical gelatinous base frequently eight or ten inches In 
diameter, o\er which the colonies of polyps arc distributed. The 
iudlvlduals In each colony are arranged In the form of an aster. 
These large colonies are stnking in appearance. The larvae are q uite 
numerous and are globular in shape, and swim quite freely when 
liberated from the parent colony. The statobliuitB are found in the 
fall as In the sponges. The process of statoblSst formation and of 
larval development were studied, but the budding of Individuals to 
•enlarge the colony was not followed. The statoblasts of these ani¬ 
mals seem to need to be both dried and frozen before development 
will go on in the spring. 


ADDITIONS TO THE SANDUSKY FLORA. 

Robbbt F, Griggs. 

The following plants not given In tbe'^Sandusky Flora'' have been 
eolleoted m Erie county. They are here given in order that those 
possessing a copy of Professor Moseley's excellent flora of the region 
may keep it up to date. The numbers refer to the pages of the San¬ 
dusky Flora, on which the additions should be made. 

44. Avena sativa L, Caramon Oat, escaped, W. A. Kellerman. 

61. *WoUna braiUienslB Wedd. Brsxll Wolffia Sandusky Bay, 
abundant at times. B. F. Griggs. 

70. Popului balsamlfera L. TVmmabac, abundant on some portions 

of Cedar Point. R. F. Orlggs. 

71. Sallx fragllls L. Crack Willow, common. W. A. Kellerman 

and B. F. Griggs. 
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71. *Sallz Interior var. wheelerl BowIm. Cedar Point. W. A. 
Kellerman and R. F. Origga, 

71. *8alix petlolarle var. graoUia And. Perklna twp. B. F. Grlgga.. 
71. *8allz Candida X oordata. Caatalla. B.P. Origga. 

TV. Quereni leMia Nntt. (Q. Imbnoarla x valatlna). Cedar Pointy 
three trace. W. A. Kellerman and R. F. Grlgge. 

88. Crataeguaep. undetermined. Marble*bead. W. A. Kellerman. 
09. Pruniu pumllaL. Sand Cherry, two planta on Cedar Point.. 

W. A. Kellerman and B. P. Grlgge. 

180. Convolvolue Japonloua Thumb. Sandniky, eeoaped. B. F. 
Origga. 

166. Eupatorium maoulatoin L. Blue Hole, COstalla. Frederlok 
Dunlap. 

168. •Uelianthue maxlmlllanl Behrad. A single plant along L B. 
ft M. 8 . traoke. R. F. Origga. 

160. •Polymnla oanadenala var. radlata Gray. Cedar Point, very 
abundant. R. F. Origga. 


MINOR PLANT NOTES, NO. 8. 

Vf. A. KBI.I.KBKAN. 

SoBOHUM Smut in Adakb Goumty.—A email field of Borgbum 
near Mineral Springs Station, Adame County, Ohio, waa observed 
last November to be badly infected with the grain smut of Sorghum, 
known to botanists as ustilago sorghl, or perhaps more eorrecUy 
designated (according to Q. P.Gllntota)a8Clntractlasorgbl>vulgarls. 
A careful Inspection of the harvested stalks, still piled In the field, 
showed that fully twenty per cent, of the panicles or heads were 
Infected. When there is Infection by this smut, usually every grain 
In the panicle is smutted according to repeated observations In 
various localities. The field In question was very thickly planted to' 
sorghum, the crop evidently being intended for stock feed. The 
only other locality reported in Ohio for this smut, so far as at present 
recalled, Is Columbus, where however It has occurred only upon 
artificial Infection. Broom com also was here successfully Infected. 
Borgbum Is often cultivated, but not In large quantities In Ohio; a 
large acreage of bro<vn com is however annually planted. Bequest 
Is hereby made for reports In case this smut Is noticed In other 
looalltleB In our State. The Head^mut of Sorghum, Ustilago 
relUana^ should also be reported If observed. 

Noths on sova Busts.—M. A. Oarieton, of the United Stales 
Department of Agriculture, has published some observations and 
experiments on a few rusts that are of special interest, and may well 
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be noted here. He has shown that the oommon and abandant 
Sporge Boat, ooourring on very many speoles of Euphorbia (twelve 
of whloh are listed In the Ohio Flora) Is able to propogate Itself oon-^ 
•tanUy throngb the germinating seed of its host, and therefore 
becomes in that way praotloally a perennial species. He remarks 
that *' It is the only demonstrated example of this manner of propo- 
gation in the whole order of Uredineae. Actual eluster-oups may 
be seen in the hulled seeds of Euphorbia dentata. Seedlings kept 
under bell Jars become histed three months from the date of plant¬ 
ing, showing all stages of the mat, while seeds disinfected with 
meronrlo oloride produce no rusted plants.*' 

Ohio Hybrid Oaks.— The Ohio Oaks have received as yet no cri¬ 
tical study, though notes as to their variation have occasionally and 
Indirectly got Into print It is often suggested that there may be 
numerous hybrid forms, though mere guesses are scarcely of any 
slgnlfloauoe. Lea's Oak, which is now known to occur in Ohio at 
four stations, namely, Glnolnnatl (the original locality reported), 
Brownsville in Licking County (tree since out down), Columbus 
(one specimen), and Cedar Point in Erie County, has been known 
for years. It has been generally referred to Quercus Imbricaria and 
Querous velutlna for its parentage, though Mr. Fischer was of opin- 
Ion that the Columbus specimen was a cross between Quercus rubra 
and Querous imbrioarioa. If was s matter of much interest when 
Mr. A. D. 8e1by reported, at the December Meeting of the Ohio 
Academy of Science, that he observed a hybrid Oak, a single tree, 
growing at Lakeville, Holmes County. The parentage he refers to 
Querous alba and questionably Querous inbrioaris. He reports it 
with pronounced aspect of Q alba "save In the elongated, short- 
lobed leaves whloh obviously approach those of Q. Inbrlcarla." 
While certain resemblances to Q. acuminata may suggest them¬ 
selves (were his words) this species has not been observed in the im» 
mediate region. No mature fruit was seen. We may perhaps ven¬ 
ture to suggest that the evidence for its hybridity between the two 
species named—one an annual-fruited and the other a biennial- 
fruited species—is suspioiously slender, and it Is hoped that mature 
fruit and further inspection may put the case beyond doubt. 

Aspabaoub Rust Abundant on Young Planth.— An inspec¬ 
tion of the two patches of Asparagus on the University farm unex¬ 
pectedly showed a more general infection of the plants which were 
but one year old. The older plants grow in the narrow Hood plain 
of a little stream that flows through the farm to the Olentangy; 
throughout this patch which la perhaps a dosen years old, the 
Infection la quite general, though very few of the planfai show a large 
ambunt of the Rost, and no perceptible damage to the crop baa 
hitherto been reported. A year ago seed was sown on higher ground 
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About twenty roda from the old patch. The soil 1 b mainly clay with 
Bome IcMiin^ and haa been cultivated and fairly well xnanur^ for 
many yean. The ground fllopes to the west and la well drained, 
though tlie lower portion la perhapa aomewhat inclined to be inolat. 
The planta made an excellent growth Tlie Infection throughout 
waa general, quite a large percentage of the atalka at thla aeaaon 
being very black from baae to tip with the almoat oontlguoua aorl or 
blotches of Bust. Why these thrifty young plants should be so 
thoroughly Infected, as compared with the older ones but a short 
distance away which have for several years harbored the Bust, 
though rather spariugly, Is not clear to the observer. 


A LIST OF KAN8AH DESMIDS. 

John H. Bohavknkh. 

A few years ago Prof. Lorenxu N Johnson, of the University of 
Michigan, was at work on a monograph of the Desmids of North 
America, intending to make a comprehensive study of the American 
species, but Ills untimely death in the early part of the year 1897, 
prevented the fulfillment of thla purpose. Some material which 
Prof. Johnson had received from Kansas proved very rich In species. 

Thinking that a list of the determined Kansas species would 
make a valuable addition to the Kansas flora. I have obtained the 
following list of forty-sevoD species which waa kindly furnished by 
Mrs, Johnson, of Kvauston, 111. 1 have venfled the names, and 
arranged the genera in the order followed in Engler and Prantl. 
Very few localities were given in the card catalogue from which the 
list was taken, and only a few others could be added which were 
taken from Prof, Johnson's published articles. 

Family Dkhmidiaokak. 

Prniuh (Breb.) DeB. 

1. P. margantaoeum (Ehrb.) Breb 

CliOBTBRinM Nltsscb. 

2. C. aoerosum (Schrank) Ebrb. 

8. C areolatum Wood. 

4. G. dldymotocnm Corda. 

5. 0. lanceolatum Kti. 

6. C. lelblelnii Kts. 

7. C. lineatum Ebrb. 

8 C. lunula (Muell.) Nlitsch., Topeka. 

9. 0. macllentum Brab. 

10. O. rostratum Ebrb. 

11. G. setaeeum Ebrb. 

12. C. tumldlum Johnson, Burlington. 

PusuBOTAnKiUK (Naeg.) Lund. 

18. P. noduloBum (Breb.) DeB. 

14. G. trabecula (Ehrb.) Naeg. 
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Coflif ABiuM (Cordft) Lund 

15 C botrytls (Bo^) Menegh 
15 G ooDiperaum Ralfs 

17 C oonstriotani Delp 

18 C oontraotam Kiroh 

19 G granatum Breb 

90 G ornatum Haifa 

91 0 porreotum Nordat Burlington 

29 C portlanum Aroh 

98 O reetangulare Qrun 

24 C goManulcum IVlttr Burlington perhaps the aanne as the 
preceding apeolea 

96 C Buborenatum HantiMcb 

28 G sulcatum Nordat 
27 C triplioatum WoUe 

PlPUBOlAENlOFHTS Lund 
98 P ovalia (Ralfs) Lund 

ABIHKODBBMIS I< hrb 

29 A convergens Ehrb 

Xabthidium Ehrb 
(Holaoanthum I und) 

90 \ antilopaeum (Breb ) KU 

BTAURAsrRCH (Meyen) Lund 

81 8 arctlscon (Ehrb ) I und 

92 B orenulatuin (^(faeg ) Delp 
88 B ouapldatum Breb 

84 6 eohinatum Breb 

85 8 eustpphanum (Ehrb) Ralfs 

36 8 polymorphum Breb 

87 B BUbarouatum Wolle 

Fi AsiHi M (Phrb ) Ralfs 

98 F blnale (Tuip ) Ralfs 
80 F verruooBum (Fhrb ) Ralfs 

MlCBAfaTlflBIAB Air 

40 M furoataAg 

41 M rotata (Qrev ) Ralfs 
48 M radloBa (Ag ) Ralfs 

48 M trunoata (Gorda) Breb 

OXYOHONFMA WalllOh 

44 O laeve Kordst 

SPHAHRoroBMA (Corda) Aroh 

45 8 walliohll Jacobsen 

Hyaiotbboa Kueta 

H disslllena (Bralth) Breb 
47 H mucosa (Mert) Ehrb 
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MOSBES, ILLUSTRATIVE SAMPLES 
W A KeliiBbmak 

[This article waa prepared aa a anggeatlon for the Ohio Sohoola, bd<1 
1b lasiied ilmaltaneously aa No 17 of the UifivaKsirr BuiiXAtin (Beriea 
6 ) A wide diatrlbution la advlaable and It seems dealrable to laaue it 
here also Ohio teachers, papils and amateurs will, It Is hoped, become 
more intereated in our bryologloal flora ] 

The sampleB on the accompanying attached sheet are Intended ta 
Illustrate the kind of material to be collected, and the method of label¬ 
ling and mounting the speolmens, for the Herbarium It will be noticed 
that most of the specimens are in “fruit/* which is the popular name 
for the “capsule*' that terminates the “se-ta ** or slender stem A 
delicate cap called the “ oa-lyp-tra, * may usually be seen, completely 
or partially oovei log the capsule before It is fully mature The terminal 
portion of the capsule, called lid or * o-per-cu-lum, * often drops off when 
maturity Is reached, in this manner the * Bi)ores** or inloroscopioal 

non-sexual reproductive bodies produced 
within, are allowed to escape The month 
or opening of the spore case (capsule) la 
surrounded by a row of slender teeth, called 
collectively the “per-l-stome/* this may 
be cleaily seen with the aid of a lens after 
the ripe operculum is removed The ao- 
ooinpanylng dlagrammatlo figures iUus- 
trah the paits Just mentioned 

1 ho life history, or cycle of development^ 
of our common Mosses may be briefly 
sketched as follows When the sporea 
germinate a slender branching tube, or 
alga-like fllament, appears which has been 
designated the *pro-to-ne-Dia *’ This con* 
tains chlorophyll, it grows In moist pro¬ 
tected places and here and there develop# 
root like threads, called “ rhi-solds/* which 
anchor It to the. soil “ Geni-mae * or buds also appear on the proto- 
neina and these develop Into the upright clustered stems that bear the 
leaf-like structures At the apex of the “ ac-ro-car-pous ” mosses, and 
from the sides in * pleu-ro-car-pous ’’ species, there are formed the 
organs for sexual reproduction, namely, “ an-ther-ld-l-a ” and “aroh- 
e-go-ni-a,* these are surrounded by a cluster of leaf-llke bracts, called 

lio 1 —A common Mon (M) bearing fni t <f and emp ) oaa eapcula u old on« fraikkOU 
immature and covarod by the calyptra {cml ) the ueth of tba perictomo (>) and a Ual 
aagnifled araaboihown 
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the “ per-1-obe-tl-uin *' or perlchetlal eoales. This etruoture, oonaleiiDg 
of the delloste reprodootlye bodies and their ooniplouous and surround¬ 
ing protecting organs, has been oalied the flower ’’ of the mosses. 

The mloroscoplo bodies produced in the antheridla (and called 
*^sper-mat-o-soldB’'), and that produced In the arohegonla (and oalied 
the'*o-o-sphere”)f are designated by the term “gam-etes;’Mt is their 
union that oonstltutes '^fertilisation/' It can now be unclentood why 
this stage of the development of the moss plant, as outlined In the 
preoedlng paragraph, is designated by the term "gam-e-to-phyte;" it 
Is the plant (or generation) that produces the gametes. It is in popular 
language the " moss plant. 

The fusion of the two gametes results in the production of the 
sexual spore, called the " o-o-sporeIt develops at once into tlie secondi 



generation, or second stage in the life-cycle of the inosH plant, which 
Is called the "spo-ro-pbyte/' It consists of the seta and capsule; the 
lower end (“foot”) of the seta becomes early embedded and fixed In 
the tissue of the gametophyte, and from it is derived the nourishment 
necessary to complete the development of the sporophy te, or the plant 
that produces the numerous non-sexual spores. This "alternation of 
generations,”—that is, the alternation of gametophyte and sporophyte, 
—Is not peculiar to Mosses, but occurs also In the Pter-ld-o-phytes and 
Bper-matro-pbytes. 

CLAR8TFICATION OF THE VEGETABLE KINGDOM. 

I. Thal-lo-pbytes, as the Slime-moulds, Bacteria, Common Algae 
(green Pond-scum, etc.), Marine Algae (" Sea-moss ”), Moulds, Mildews, 
Smuts, Busts, Mushrooms, Toadstools, Puffballs, etc. 

II. Bry-o*phytes; The Mosses and Liverworts. 

III. Pter-ld-o-pbytes; The Ferns, Club-mosses and Horsetails, 

IV. Sper-mat-o-phytes; The Gymnospenns (Pines, etc.) and An- 
glosperms (Monocotyls and Dlcotyls). 

Tio I —11it|rowthor preloneaft (/r,) Crota th« ipon ), banag rhiioNb (r), and budn 

from which >tau drrolop 
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ORDERS OF MOSSES. 

1. Sphag-na-les; the Bc^-mossee or Sphagnum. 

2. An-dre-»^lee; one genus of small Mosses in mountain regions. 

8. Ar-chid-i-a-les; only one very short^temmed species. 

4. Bry-s-les; the common Mosses occurring in Ohio. 

Hie only book that could be used by beginners In Identifying 
Mosses, is Grout's Mosses with a Hand-lens," price $1.10; procure if 
wanted from the author, or if placed in our hands the order will be 
attended to. The Manual by liosquereux and James could be used by 
advanced students. 

It la earnestly requested that contributions of Mosses for the Btatb 
Hebbarium from every County in Ohio be made. Please send an 
ample amount of each kind, enclosed in a temporary paper pocket or 
envelope; with each specimen 14y a slip of paper or temporary label, 
giving locality, dale and ooltectof's name, also any notes that are made 
with reference to habitat or habit of the plants. The donor's name and 
other data will be placed on the permanent label accompanying the 
herbarium specimens. 


ADDITIONAL NOTE ON fHE SYNDE8MON INVOLUCRE. 

A. Wrtzbtein 

In addition to the observations made by Mr. F. H Burglehaos, 
Toledo, Ohio, concemiug the involucral leaves of Syndesmon tballo- 
troides Hoffmg , as stated in No 6 of the Ohio Naturalist, I also 
confirm the contradiction in the habitus of plants growing in Aug¬ 
laize County with the description In Britton A Brown's Flora. All 
specimens I found here have no sessile involucral leaves, but petioles 
mostly about one-fourth of an Inch in length. Especially the later 
flowenng plants, that often grow over one foot high, show petioles 
of more than one-half inch In length, while even the earliest—col¬ 
lected about the middle of April, and no more than three Inches 
high—exhibit distinctly petioled involucral leaves. 

It might be very interesting to find out the range of plants with 
sessile involucres—for I do not at all think this descrlptloaSof Syn- 
desmon to be an error in so carefully prepared a Flora as Litton A 
Brown's is, the more as the given figure shows strictly sessile 
Involucres too. 

St. Ohio 
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MEBTINOS OF THE BIOLOGICAL CLUR 

KBBBDAKY MKBTINO 

The meeting of the Biological (Hub, held In the Zoological lecture 
room on the evening of February 4th, 1001, was presided over by the 
president, Prof. Osborn, about thirty lieing present. 

Prof. Lasenby presented '^Remarks on Poisonous Plants He 
mentioned many of the poisons to which the poisonous properties of 
various plants are due. Many cases of poisoning are caused by 
poisonous fungi gathered with edible mush rooms, and greens 
gathered by persons unacquainted with poisonous herbs Stramo¬ 
nium has been known to cause oases of poisoning by being gathered 
In greens. The distribution of poisonous plants through the various 
botanical orders was dlacnssed, and the fact was revealed that a 
large percentage of the orders contain such species. 

Prof. Ball spoke on ^^Collecting in Colorado.*' His remarks on 
both faunal and floral conditions are valuable to all, and especially 
to those who collect in that western state. He emphasised the fact 
that In collecting Hemlptera, general sweeping Is not productive of 
the best results. Many of the grasses which grow In that country 
are at least partially recumbent, and for that reason the sweeping 
net misses most of the desirable species. The species of Insecta 
which feed on these grasses are best taken by searching about the 
roots, or by lifting up the stems and scrutinising them closely. 
Many new or rare species of Hemlptera have been procured in num¬ 
bers In this way. 

He exhibited many photographs and drawings which revealed 
the piotaresquenesji of the country, something of the flora, and the 
difficulties railroad companies experience in getting a track across 
the mountains, and left with many present a desire to see the re¬ 
markable scenery for themselves, 

MAKUH MBBTING, 

The Blologloal Club met In Townshend Hall on the evening of 
March 4,1901, the lantern being kindly furnished and operated by 
Professor Hunt. 

The board of editors through its secretary, Mr, Griggs, recom¬ 
mended that the offer of Professor Kellennan to take one-half the 
numbers of the first volume df the Ohio Naturalist for $195.00 be 
accepted; and that Professors Schaffner, Osborn and Kellennan be 
appointed a committee to consider the disposition of exchanges. 

The report was unanimously accepted by the club. 
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Mr. (IrlggR reported that he and Mr. Tyler had procured a set of 
two ffreat horoed owl's eggs from an old hawk's nest in a beech tree 
north of the city, on March 4th. 

The paper of the evening was given by Professor Osborn on " The 
Naples Zoological Station " The paper was illustrated by lantern 
and many views of historic places in Europe were given. Naples 
and the surronndlng country with Vesuvius, Pompeii and other 
points of natural or historic interest were shown in a series of fine 
views from photographs. The station building with the beautiful 
grounds surrounding it appeared in several of the views. The 
speaker dwelt at some length on the opportunities given investiga¬ 
tors, the methods of work, equipment in laboratories and library, 
and the cordiality of the staff in charge, and expressed the hope that 
many of the students in his hearing might at some future time 
enjoy the privileges of a sorjoum at the station. 

Mr. Modesta Quiroga was elected to membership. 

Jah. 8. Hum, Secretary. 


NEWS AND NOTES. 

In the present number of the Natubaust is published some of 
the work done last summer at tiie Lake fjaboratory, located at San¬ 
dusky, O For the announcement for the summer of 1001, or any 
other information, address Herbert Osborn, IMrector, Ohio State 
University, Columbus, O. 

Special Papers No. 8, Ohio State Academy of Science, has been 
distributed. This paper deala with "The Preglaelal Drainage of 
Ohio," and the authors are W. 0. Tight, Oranvllle, J. A. Bownocker, 
Columbus, J. H. Todd, Wooster, and Gerard Fowke, Chlllleotbe, 
The paper is a neat pamphlet of seventy-flve pages, with a number 
of maps and half-tones. 

Referring to Burglehaus’ note on Byndesmon (Ohio NATtmAUBT, 
1:70), I may say that I have a number of specimens from Eastern 
Kansas, all of which have sessile involucral leaves. Some of the 
specimens in the Ohio State Herbarium have sessile leaves, while 
others have Involucral leaves with petioles one inch or less in length. 
That there can be no mistake in the interpretation of what is supposed 
to constitute an involucral leaf Is shown from the following statement 
in Britton and Brown's Flora, 8:80:—" Involncrc of three oompoond 
sessile leaves, leaflets stalked.*' Mr. B. E. Horlaeber, of Dayton, 
Ohio, writes that all the specimens in his herbarium agree with l^c 
Flora in having sessile involucral leaves. There may be several 
forms of Byndesmon distinct enough to designate as variettee; there 
Is at least a largs amount of variation. 

J, H, ScBAFrXHB. 
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VABIATTOK IN SYNDESMON THALICTROTDB8. 
W. A. KBIiliBHHAN. 


Thli charming iprlng flower called In popular language Rue- 
Anemone, indlgenoufl to eastern North America, hao been known 
from early times, and as In many other equally unfortunate cases 
has had Imposed upon It by botanists a superfluity of scientific 
names. Linnaeus In his Species Plantarum, 1768, listed It as Ane¬ 
mone thallotroldes; In 1808 Miobaux called It Thalictrom anemo- 
noides; it was rechristened as Byndeamon thalictroides in 1882 by 
Hoffmansegg; finally Bpach In 1880 proposed the name Anemonella 
thallotroldes. Botanists to-day consider our plant as more properly 
placed la Hoffmaosegg's genua Syndesmon, and for It the earliest 
speoiflc name, applied by Unnaeus, Is very properly retained, hence 
the correct designation in botanic^ language is Syndesmon thalio- 
troides (L.) Hoffmg. 

The extent of variation In this plant has been but partially noted 
heretofore. The tabulation given below Indicates the results of 
observations made the latter part of April and the first of May this 
year in regard to the number of flowers and the variation in the 
involuoral leaves. As to whether these are sessile as given in our 
Manuals, notes have appeared on previous pages of this Journal by 
Messrs. Burglebaus, Wetsstein and Bchaffner, of. pp. 72,104 and 106. 

The number of flowers Is normally three and the Involuoral 
leaves two. A diagram showing their arrangement is given at A, 
Fig. L The two leaves are not always temate; they may both be 
simple, dlagrammatlcally shown at B. A farther variation, shown 
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In Flff. 1 0 prtMntt one ilmple and oneeompoand leaf. AtDgreater 
oomplezlty le Indloated, there befog Id many plaota beeldea the 
central flover three instead of only two *wiitiufy ones, and only one 
of the subtending leaves Is compound. In the case shown at B two 
of the three Involuend leaves are compound. As shown in F and O 
four leaves may eontrlbnte to form the Involncre and each one 
subtend a dower; in some oases two of the leaves are compound, in 
others three or even all may be compound. Still other yariatlona 
along this line occur, but space forbids a fuller enumeration. 

It should be etated that although the pedicels and leaves as 
shown In the diagrams (Fig. 1) occupy but a small portion of the 
circle, as a matter of fact the leadets are spread and so disposed as to 
occupy the entire area when viewed from above the plant, the leaflets 
being equidistant from each other, or contiguous but not overlapping, 
and therefore taking the most advantageous position so fUr as 
snnlli^t la oonoemed. 

The very striking variation In regard to presence or absence of 
the petiole to the involnoral leaves has been previously noted. An- 
Inspection of a very large number of specimens ooUeoted In the 
vicinity of Columbus and in Perry and Logan oountles, as well as of 
speoimcDB kindly sent for the purpose by Mr, F. H. BurndAhans, 
I^f. A. Wetssteln, and 8npt. H. N. Marts, shows that petiolate 
forms occur exclnslvely In some localities (Northwestern Ohio); in 
other places the sessile form only obtains (Eastern Ohio); and yet 
elsewhere both forma are about equally represented (Oent^ Ohio). 
We can not regard the petiolate forms as In any real sense a variety 
(moob less a distlnctspecles)—slnoe both sessile and petiolate leaves 
occur in countless oases on the same plant Bat where the petiolate 
form occurs prevailingly or may be ezolustvely, it would be advan- 
tagMus to designate the same; therefore I propoee as follows t 

Syndssmon thaliotroldes f. PBTIOLATA nova forma. Tnvoluoral 
leaves prevailingly or exclusively with petlolee fl-10 or even SB or 
more millimeters in length; otherwise like the typloal speclee. 
Toledo (F. H. Burglebans), St Marys (A. WetMteln) and West 
Mansfleld, occasionally at Columbus and BendvUle. 

Comparatively few monstrosities were Observed. In one caee 
only did merely one leaf and two flowers ocottr; often but one 
flower develops though two leaves occur as usual; In a few oases a 
slnide small leaf was seen on a p^leel. A more common teratolog> 
ieal variation was the elongation of the axis at the nsnal point d 
insertion of the flowers and Invdiaonl leaVss, oftsn dlatantly separ¬ 
ating the leaves with their asUlaty flowers; in one case the distance 
between the points of insertioa of tbs leaves was nearly two tnobes. 
The sepals are occasionally excessively numeroins. 

A characteristic very prominent le the eimllarity of the eevefal 
stems that come from the same root.. It one pteSMts ttie typloal 
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fonn of fiowon rad leaTot almost without exception, the second 
<and third when present) do Um same; if one varies In any respect 
rarely does the remainder fall to follow suit This can be seen In 
tbe tabulation where two or more stems are lndloated«-botb or all 
are given (except in Nos. SO, 80 and 49) ae observed, In the suooWslve 
•erlal numherst Another Instance of tbe persistency of an Idlosyn* 
cracy, as we may call it, was observed in some Byndesmons taken 
from the woods by a gardener at Springfield, Ohio, over forty yean 
ago. The Qowen were boontttnlly doable, and the plants have each 
year einoe faithfully presented the same striking peoullarity. 

The tabulation that follows is based on specimens from Toledo 
(Lucas Co.), Nos. 1-80; from St. Marys (Auglalse Oo.)« Nos. 8J-48; 
from BtsubenvUle (Jefferson Co.), Nos. 48-66; from West Mansfield 
(Logan Oo.), Nos. 8^76; from BendvUle (Perry Co.), Nos. 77-88; and 
from C<dumbus, Nos. (N^IOO. Tbe number of stems to each plant Is 
given in the second column; then follow in order the number of 
flowers to each stem, the number of simple leaves with length of 
their petioles In mlSmefsrt, the Dumber of oompound leaves with 
length (also In mfSmsfsrs) of their petioles and flnidly of their 
petloluiee. 

TABULATION. 


No. 

t stoma 

SFla. 

4 Strap. Iyi. 1 Pet. 

8 Comp. It.. S Pvt. 14 Petl. 8*8 

M 

V 

44 

8 

44 


44 

1 

•4 

4 

a 

1 

a 

4 

i4 

2-8 

*4 

8 

44 

1 

41 


41 

1 

41 

4 

a 

1 

11 

4 

II 

2-8 

kl 

4 

II 


41 


II 

1 

14 

10 

1. 

2 

a 

9 

a 

8-7 

14 

8 

a 


44 


41 

0 

41 


Ii 

2 

a 

a 

a 

0-2 

II 

e 

a 


a 

8 

a 

0 

44 

... 

a 

8 

a 

6 

a 

M 

• 1 

7 

4l 


41 


II 

1 

41 

18 

a 

1 

4l 

16 

a 

6d 

4. 

8 



44 


■ 4 

1 

41 

12 

II 

2 

44 

12 

II 

8-7 

41 
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44 


44 


a 

1 

14 

8 

a 

2 

a 

8 

44 


41 

10 

44 


44 


44 

1 

84 

11 

a 

2 

a 

12 

u 

2-4 

44 

11 

a 


14 


ll 

0 

II 


14 

8 

a 

6-7 

44 

24 

a 

IS 

ii 


a 


a 

0 

u 


a 

8 

a 

2-8 

a 

1-2 

a 

18 

41 


II 


a 

s 

a 

6 

a 

0 

a 


a 

_ 

a 

14 

44 


11 


a 

2 

a 

6 

a 

0 

a 


a 


a 

» 

a 


a 


a 

1 

a 

9 

a 

2 

a 

9 

a 

M 

a 

18 

14 


ii 


44 

1 

a 

8 

a 

2 

a 

7 

14 

8-4 

44 

17 

a 


41 


44 

0 

a 

— 

a 

8 

a 

8 

a 

1-8 

a 

18 

II 


a 


a 

1 

II 

6 

II 

8 

a 

8 

a 

S4 

a 

1ft 

41 


ii 


41 

2 

a 

8 

a 

0 

a 


a 

.i— 

a 

SO 

a 


a 


a 

0 

a 


II 

2 

a 

7 

a 

S4 

a 

SI 

a 


a 


a 

2 

•• 4-8 

a 

1 

a 

6 

a 

S4 

a 

ss 

a 


a 


44 

0 

41 


a 

8 

a 

9 

a 

8-7 

a 

S8 

a 


a 


44 

0 

a 


a 

8 

a 

6 

a 

S4 

a 

S4 

•4 


a 


14 

0 

44 

— 

41 

2 

a 

8 

a 

M 
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11 

4 

ll 

1 

It 

8 

II 

2 

41 

7 

•1 

24 

ll 

2 

14 

4 

II 

1 

41 

12 

II 

2 

•1 

16 

Ii 

84 

it 

2 

it 

8 

it 

0 

ll 


14 

2 

ii 

7 

14 

24 

It 

7 

II 

4 

II 

1 

II 

8 

il 

2 

•1 

10 

II 

8-6 

tt 

7 

II 

8 

II 

0 
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— 

II 

2 

II 

8 

ii 

8-6 

14 

2 

II 

4 

•1 

0 

II 

— 

II 

8 

II 

8-4 

II 

1-2 

II 

2 

II 

8 

ll 

0 

ll 

— 

Ii 

2 

ll 


II 

1-2 

tt 

1 

II 

4 

II 

1 

II 

2 

II 

2 

II 

8 
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II 

1 

II 

8 

II 

0 

II 


II 

2 

Ii 

44 

ll 

1-2 

It 

1 

II 

8 

II 

1 

II 

4 

II 

1 

II 

8 

11 

1-2 

II 

1 

II 

8 

ll 

1 

ll 

8 

II 

1 

tl 

4 

II 


II 

1 

II 

8 

II 

0 

ll 

— 

il 

2 

tl 

4 

II 

1-2 

It 

2 

II 

8 

ii 

0 

II 

— 

II 

2 

il 

4 

•1 

1-2 

II 

2 

II 

8 

II 

0 

II 


• 1 

2 

Cl 

6 

14 

2-8 

It 

1 

II 

8 

ll 

0 

II 


II 

2 

II 

2-2 

II 

1-2 

II 

2 

II 

8 

u 

1 

II 

8 

ll 

1 

Ii 

8 

II 

1 

II 

2 

ll 

8 

II 

1 

ll 

2 

11 

1 

II 

2 

II 

1-1* 

11 

1 

II 

8 

II 

0 

II 


il 

2 

II 

8 

II 

1-2 

II 

8 

II 

8 

II 

2 

II 

8 

II 

0 

II 
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II 

8 

II 

8 

II 

2 

II 

6 

II 

0 

II 


II 


II 

8 

II 

8 

II 

2 

11 

8 

il 

0 

II 

— 

ii 

* 

it 

2 

II 

8 

It 

1 

41 

4 

ii 

1 

il 

4 

Ii 

0 

14 

2 

ll 

8 

II 

2 

II 

1 

il 

0 

II 

— 

II 


II 

1 

11 

8 

ll 

0 

II 


ii 

2 

II 

0 

Ii 

12-18 

II 

6 

II 

8 

II 

0 

II 


II 

2 

II 

0 

II 

22-28 

II 

6 

II 

8 

II 

0 

ll 

— 

ll 

2 

II 

0 

ll 

6-10 

tl 

6 

II 

8 

II 

0 

II 


II 

2 

at 

0 

II 

8-6 

II 

8 

II 

5 

ll 

2 

II 

1 

II 

2 

II 

0 

ii 

1-11 

II 

6 

ll 

8 

u 

0 

II 


II 
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II 
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II 
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II 
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II 

8 
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II 

— 
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2 

It 

0 

Ii 

6-6 

II 

6 

ll 

4 

II 

1 

ll 

18 

il 

2 

II 

0 

II 

18-88 

II 

8 

4l 

4 

II 

1 

II 

2 

II 

2 

14 

0 

II 
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8 

II 

4 

ll 

1 

II 

2 

II 

2 

II 

0 

ii 
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8 

II 

4 

il 

1 

tl 

1 

Ii 

2 

II 

0 

ii 
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It 

8 

II 

4 

•1 

1 

II 

1 

Ii 

2 

ii 

0 

ii 
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II 

8 

II 

4 

•I 

2 

II 

0 

II 

2 

II 

0 

Ii 

8-6 

II 

8 

II 

8 

•1 

0 

II 

— 

II 
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II 

8 
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II 

1 

II 

1 

II 

2 

II 

0 

il 
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II 

8 

II 

4 

II 

0 

II 


ll 

8 

It 

0 

ii 

6-18 

II 

8 

ll 

6 

II 

1 

II 

0 

II 

8 

ll 

0 

II 
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U 

2 

II 

2 

II 

1 

II 

2 

ll 

1 
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II 
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II 
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II 
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2 
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— 

Ii 

— 

11 

2 

II 
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ll 

li 

II 
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2 
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II 

2 

P* 
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II 

0 

II 
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II 

8 

II 
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14 
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II 
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72 

II 

9 

14 

4 

14 

1 

ll 

2 

ii 

2 

“ 2 

It 

1-2 

U 

72 

tl 

3 

41 

8 

tl 

0 

%t 

2 

44 

2 

^*4-6 

41 

2-8 

tl 

74 

It 

8 

It 

4 

tl 

1 

It 

2 

It 

2 

41 2 

11 

1-2 

It 

76 

tl 

8 

»4 

8 

tl 

0 

II 

— 

ll 

2 

“ 4 

14 

2-8 

It 

76 

II 

1 

14 

1 

14 

2 

s« 

1 

II 

0 

II ^ 

4t 

— 

u 

77 

It 

1 

41 

8 

II 
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From the above tabulation It may be eeen that of the plants 
selected at random for examination 61 per cent, of the stems have 
three flowers and 49 per cent, have four or more; lo per cent, have 
simple involnoral leaves only, 44 per cent, have both simple and 
oomponnd, and 46 per cent, have only oomponnd Involuorate leaves. 
Of the total namber, 8B per cent, have one or all of the involuorate 
leaves petlolate, and 18 per cent, have only sessile ones. Observa* 
tions of others on this Interestlngllttleplantare solicited—especially 
shopld tbe Oblo botanists, amateurs and pnpils furnish such notes 
fUr publication In tbe Ohio NaTUiunnrr. 

awAMATiow w Puts a Br e dM a o Bththrtr «) »lw ,tb«l«>y«i,wc,wwi«dM Big*, 
thrti ud th« pbotegnplu wr* rwInOMl by th« ciifnivvr to UMthiH ono'btif tb« SAtiml iItc 
F i|f 1, lud tibov ImvM tnm tho use phot. flc>« and 0 at* from (m« wid ifr« Mm« 
plut, dfi Mtioad If An portt of th« mm pUit. ffl 11. U oad U, aIm 14^ U wd If Ofo 
Aodh of 009 pint HAp AO ih mly, IgA. H to »inchiwFA Uhimmo taof thUiIoo. ■ p id w Aoa uhta 
from ddbfoot Pham* oaooptfgt t| tad M wbicfc aio from om sad Urn ium phat 
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DB8CRIFT10N OF NEW 8PE0IE8 OF STBATIOMYIDJE WITH 
NOTES ON OTHEBB. 

Jas. S. Hiira. 

In a oolleotlon of leveral ipeolea of Stratlomyldae from Oblo, 
and a number of western epecieei I find eometblng wblob may be of 
Interest to students of tbe family. 

Bpeoimens of AOogno^ ftueUar$l$, Bay, show some degree of 
▼arlation In the extent of the pale oolot on tbe dlse of tbe abdomen. 
Some of the females have the abdomen nearly or wholly blaek. 
Bpeoimens of A. obaeurivmUrU, Loew, have the body entirely blaek; 
the legs are darker and the form Is considerably smaller than Aisof- 
tarsf*. Both speolea are common at Columbus during May. 

PMOTiaus (Saboub) TBiviTFATua, Say. 

A species of PUctusua taken abundantly at Cincinnati by Chas* 
Duiy agrees so well with Say’s Sargua irMUaitta that I cannot con> 
Vince myself that it is anything else., Bpeoimens when first taken 
agree more closely with Bay’s description than the same speolmens 
do after they have been in the cabinet awhile and have become dry. 
The green color that Say mentions is present in some while otbers 
are yellowish or brownish. The broad, dusky band that Bay de¬ 
scribed as appearing on tbe basal part of each abdominal segment 
beyond the second u conspicuous, being of greatest extent on tbe 
fifth and sixth. 

EUFABYPBVB MAJOB n Sp. 

Female, length 9mm. Head yellow; vertex, a wide stripe from 
vertex to month, widened at antennae and spreading out on the 
cheeks in the region of the mouth, antennae and occiput,blaek; eyes 
haliy. Thorax shining; apical two-thirds of scntellnm Inclndlng 
the spines, an irregular spot each aide between the scuteltum and 
base of tbe wing, four longitudinal lines abbreviated behind, a tri¬ 
angular spot befere tbe base of the wing, and two spots beneath it, 
bright yellow. There is also a mlnnte yellow spot on egoh side of 
the thorax posterior to the lower comer of the eye, tbe yellow mark¬ 
ings on the disc of the thorax extend for one-fifth of their length 
behind the transverse suture, while those on tbe sides extend from 
the humerus to the transverse suture. The femora except at base 
and apex are black, and tbe last three tarsal Joints are brown, re¬ 
maining parts of the legs are yellow; wings hyaline, veins doll yel¬ 
low, halteres bright yellow. Abdomen blaek; a spot under tbe seo- 
tellum, a spot each side on tbe lateral part of the second segment. 
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•n elongate obllqne band nearly meeting Ite fellow of the oppoelto 
aide of each of the third and fourth eegmente, and apex, yellow. On 
the Tenter the hind marglne of the third and fourth aegmenta are 
yellow for their entire width, nearly the whole of the iniddle part of 
the aeoond aegment and a narrow band on the poaterlor margin of 
the flMt aegment are alao yellow. The lateral maigina of the aeg^ 
menta of the abdomen are black between the yellow marklnga, and 
there la no oonneotion between the yellow marklnga on the abdo¬ 
men. 

A female apeolmen taken by B. J. Oalar at Boulder, Colorado, 
Auguat 10,1809. 

In many reapeota tbla apeolea agreea with Oaten Saoken'a de- 
cem-tnaoulatu», but It cannot be that apeolea aa the marklnga are 
very different. Aalde from the hairy eyea It appeara to belong to 
Agxu^^p/ius. The third Joint of the antennae la oompoaed of alx 
rlnga with the laat ring the longeat. The fifth poaterlor cell meeta 
the diaoal and Ita general form agreea very oloaely with deUu$ and 
MnupHus 

Akbonia n. gen. (Fig. 1.) 

Head eonioally produoed. 
Front In the female notloea- 
bly wider than the eye, in 
the male about halt aa wide 
aa In the female. Antennae 
three-jointed, firat and aeo¬ 
ond Jolnta about equal In 
length, third much longer 
than the other two together 
and oompoaed of alx rlnga. 
Poaterlor orblta wide In both 
aexea, but wldaat In the fe¬ 
male, aeutellam without 
aplnea, four poaterlor velna 
arlalng from the dlaeal oell, 
abdomen abort and broad, 
fig 1 nearly olrenlar In outline. 

Named for Akron, Ohio, in whioh Tlolnlty 1 have proenred many 
rare apeolea. 

AKBonA TBOKTOSA n. ap. 

Length Dull blaok, aparaely clothed with Tory abort, 

Ught-oolored hair; eyea widely aeparated In both aexea, naked; an¬ 
tennae entirely In front of the eyea; front prodoeed more In the fe¬ 
male than in the male, poaterlor orblta preaent In both aexea, wldeat 
In the female; thorax nearly equally four-elded, aentellnm without 
aplnea, wlnga hyaline, relna bounding ooatal, baaal, wiar g ioi, and 
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fiist and MMBd nb-mmrgUuJ o«11k b«»Yy and dukaoloied; dlMal 
cell ratb«r •mall emlttlnc fo«r poatarlor valna^lagaMaektb mw aaad 
tanl lighter eolorad than tiia «thar parta; abdomen abort aad wide. 
Five malea abd four feinalea taken at Hawkina, near Akcon, Oblo. 
May n, lt»9. 

Tills la so dlstinot from speolea of ZAmaMus In general appear^ 
aooe, and atraotore of the hea^ aapeolally In the male, that It seaeBM 
beet to make it the type of a new genua. 

CHBYBOOKBOXa KIOBIOOBMIB LOOW- 

This la a oommon speolea In aoutbern Ohio. Bpeelmena may be 
found resting on the upper side of leaves and are aaally approaofaed. 
In the female the white fronted line which Loew mentlooa la very 
oonaplouona and extends from one eye to the other above the anten¬ 
nae. In Bome qwelmens the white lateral, thoiaele lines are very 
easily seen, but In others these lines are brownish. The male baa 
mueh the appearanoe of the female, the eyee are broadly eontlgoous, 
leaving a small vertical triangle whloh Is largely oconpled by the 
ocelli; the lateral thoracic lines In this sex are dark brown and 
therefore are not eueh a oootraat to the bright green thorax as in 
the female. 

I bad some trouble In locating the genus of this speolea by I>r. 
Wllllston’s key. The speolea Is not elongate, but of much the same 
form as JAsrosrswa jra^. A comparison was made with the type. 

OHIO BATAAGHIA IH THE ZOOLOGICAL MUSEUM 
OF THE O. 8. U. 

Max MoBsa. 

Fam. PROTiitPA. 

Neetunu maeuUUnu Bafln. University Lake, Olentaogy River, 
and Lake Erie. Hear Bandnsky, on both the I«ke aad Bay sbore, 
decaying specimens of the inud-puppy, mostly young, were found in 
numbers In 1800. Almost all were covered with a tungos^probably 
SoBnlei/Hta, 

Fam CBTFTOBBAirOHII>.B. 

OtyptobrcMcAw oUtgemimuU (Daudln.) Columbus 
Fbm. AKBLTSTOXAnDBt. 

AmMpatoma opamn (Graveah). Pertsmonth and Sugar Grove. 

AnMifHoma dpr l as w (Green). Columbus Tbia salamander ly- 
pears early in the Spring and is often found Inamail po4ds. Indivl* 
duals are taken nearly every Antnmn in the baaemeat of tbe 
Biologieal Ball whila they are seeking ebelter. A epeoimen teken 
thna bad many obataeteristlce in oommon with Copa aad 

it is doubtful how valid xiphku la, aa a spaces. 
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AmHifitioma mUsrotUmvm (Cope). Oolumbiu «id New London. 

Fhm. PumioiioHTiDAc. 

^^nereiM ebiefeiM (Green). Slmgar Grove. 

fbthodoH (Mnerew erythronohu (Green). Sogar Grove, Colambnnt 
and Wortblrigton. In the early part of the year thle ii the oonunoneet 
nlamander in the ravines In Franklin County. It Is found generally 
away from Water, under loose debris two or more rods from the stream* 

JleMeiien^diiKiMMM (Green). Huger Grove. This salamander la 
found in such localities as were mentioned for P.«. erjffhrtmohu. 

OlfrkiopkUua p o rphff rtU eua (Green). Sugar Grove. 

SpeltrjM bUtouahu (Green). Sngar Grove. Habits apparently 
aqua^. 

Spdarpa tongwauda (Green). Sugar Grove. This aalamander Is 
abundant in this region where it may be found in May under stones 
at the edge of the water together witit Its eggs; the eggs are attached 
to the under side of a hollow stone. Home Individuals were found 
In May, IfoO, away from water. 

SpthurpM ruAsr (Dandln). Fairfield County. 

i>ssnw 0 aatAM,^ifoo (Ri^n). Sugar Grove and Perry Co. Aquatic 
in habits. 

Fam. PLBDBODauDJt. 

fMestMyAM tdrfdcsosM miaiafiH Bafln. Sugar Grove. 

Fam. BuroMioaa. 

Bif/b Im Ugu to v i t Shaw. Golumbus and Knpx County. This Is 
the common toad of Central Ohio. 

Bufo lewfybteim aaisr to aaiis LeOoate. A specimen from the sand 
dunes of Cedar Ppint, Sandusky, Ohio 

Fast. HYbiDiB. 

Aarit grglbin Balfd. Knox Connty, Central College and 

Columbus. The common cricket-frog of Central Ohio is this snb- 
apecles. The young resemble the species gigttvt LeConte In having 
the under surface of the thigh reticulated and blotched. 

ChonphUua trtaertatut (Wied.). Sngar Grove. 

MyUt vertteolor LeConte. Knox County and Colnrobus. 
pukeriHgH Storer. Sugar Grove. 

Fun. RAXID.B. 

Ham vtretoent Kalm. Sugar Grove and Colnmbuc. 

JHana pcbufri* LeConte. Sugar Grove. 

Ania aiffeBrtea LeConte. Knox County and Sugar Grove. 

Amo efamtofo Daudln. Coluinbuc. 

Amo cafcsMaao Shaw. Columbus. 

SuHXABT roB Batbacbia.—F amilies 8 , Genera Id, Speoles fig. 
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THU PBOMETHEA MOTH, CALLOSAHIA PBOMBTHEA. 
^ HlBBKVr OSBOBM. 


This beaatiful moth is one of the rather common speoles belong¬ 
ing to the group of slUnnaklng Lepldopten. The moths appear in 
Mny or Jnne. The female is light rusty brown and dmb with a 
darker area across the middle of the wings, while the males are 
much darker, nearly black, and differ further from the females in 
the shape of the wings and markings as shown In the figures. 



Fra 1 Ctiitwumim p r m t m H JkM, (H O «L nat IBBB ) 

Hie eggi are laid In early eummer almoat Immedlateljr after 
pairing, and hatch In ooniae of a few days, the larraa growing throogh 
the eummer. The ooooone are hung to twlge of treee by a ellken 
cord, and quite often a leaf la utHleed aa the outer oorerlng within 
wfaloh the elongate oval eoooon la built. In any oaaa the eoeoon 
bean reaemblanoe to a withered ourled leaf banglog by Ibi pettolo. 
Xh thla manner ooooona hang upon the treea through the winter. 

They are found moat oommonly on wild eberryt thla being 
parently the favorite food plant of the larva, ttey feed however 
OB a large number of eommon treea and ahrnbe. 


Mat 1901] 


Meeting of Biologioal Club 


117 



Pia I. C m U 0 t mm t a ouJ# (H O. ad oat IM ) 

The flfpuM of the motb, male end femalei weze drawn twen(gr-one 
vean ago, and having now come of age they may perhapa be troated 
to make their flrat pnbUo appearanoe. 


MEBTmO OF THE BIOLOGIOAL CLUB. 

The Biologioal dub met In Zoological lecture room on the evening 
of April 1) 1901. Profeaaor Oabom prealded. 

Profesaor Schaflner reviewed a paper entitled Zwr KtvMMn der 
ZetUheUmg bei Jfyriopoden, publlahed In AroMe /W> Mikro$koplaehe 
Anatomie 

Dr. Morrey spoke on the aubjeot, ,*'Two years In Europe aa a 
Student." Moat of the time was spent at the Unlveralty of Vienna, 
although the University at Zurich and the Paateur Inatltote at Fnris 
were each attended for a short term. 

The University of Vienna ranks among the first in the advantages 
offered to medical students. The hospltala of the oily are noteworthy 
on account of the large number of oasea and the great variety of 
diseases treated. The numerous holidays observed In Vienna sei« 
lously Interrupt college work. Hardly a week passes In which there 
Is not one or more holidays on which work Is wholly suspeuded. 

The speaker placed on the exhibition table a fine series of pbot». 
gnqihs prooured during his stay abroad. These furnished a treat 
for those present after the regular program was completed. 

Jas. S. Hiirn, Becretary. 
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HEWS AND NOTES. 

The Summer Field Meeting of the Ohio State AMdeniy of SoleilOe 
will be held at Weoeter, Ohio, on FHday and Saturday, May 81 and 
June 1,1901, under the auq^leoa of the Dnlyetelty of Wooater, the 
Ohio ^perlment Station and the Wooetef Field Naturaitat’s Club. 
The plan Includes Friday about the small lakhs southwest of 
Wooater, add an eTening meeting In Wooster; Saturday morning at 
the Experiment Station, to be followed by an excursion to North 
Lawrence with its mines and Fox Lake with its tamarack bog. 

Prof. Charles B. Prosser lu an article in the Am. Jour, of Sci. 
11 ;181-199,1901, discusses the names applied to the formations of the 
Ohio Coal-measures. The following names are proposed. 

Pr«Ma| Maa PropoMd N.mi 

Upper Barren Qoal Measuree Dunkard formation 

Upper Productive Goal Measures Monongahela formation 
Lower Barren Coal Measures COnemaugh formation 

Lower Productive Coal Measures Allegheny formation 

The Philadelphia Fleahane (Brlgeron phlladelpblcue L.) is one 
of our interesting spring plants and will repay careful study. The 
leaves of the item In most Indivldnals have a decided polarity and 
for the most part are twisted so as to stand In a single plane. In this 
respect the plant la as striking as any of the stHsalled compass plants, 
although the plane In wbieh the leaves lie may be In any direction. 
Another Interesting adaptation is the drooping of the top of the 
young plant. The entire Infloresoenoe node at first and finally the 
individual heads, bat one by one these asenme the upright position 
as the flowers begin to open. 

J. H. B. 

Wimtcb Adaptatiom of Opuhtia.— TbeObioepeoleeof eaetns, 
Opnntia hamUnsa Baf., has an Intereetlng habit whleh seeme to be 
a protsotlve measore against cold. At the approaoh of Winter the 
flattened stems lose their upright poeltion and press themselves 
olossly to the sorfMe of the ground. 

The stems lose considerable of their moisture alb the same time, 
beoomlng wrinkled bdt not at all flaoeld. By the end of AprU tbejn 
ars'agaln upright and distended. 


P.J.T. 
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A STUDY IN VARIATION ON THE WING OF THE 
HONEY BEE 

F« L. Landaobb. 

While working on the Honey Bee In the laboratory at the Unl- 
veraity it was observed that the number of hooks oonneoting the 
posterior wing with the anterior waa not constant. 

The query at once arose as to the amount of variation there 
might be between different bees in the same hive and also between 
different hives. Oat of this grew a somewhat practical problem as 
to whether the increase in number of hooks was associated with a 
decrease in the slse of the wing, oi whether the increase in number 
of hooks also implied an increase in sise of wing. 

The wings of the bee are undoubtedly more efficient for be¬ 
ing closely attached to each other. The life of the workers Is so 
short, being only about three weeks, and their activity so great that 
any Increase In efficiency, especially In the organs of flight, must 
have a very direct influence on the welfare of the whole swarm. 
Bo far as the well being of the swarm depends upon nutritive pro- 
oessfc'B the effloiency of the hive Is equal to the average efflolenoy of 
the workers. Now, If the Increase In number of hooks and the con¬ 
sequent, firmer attachment of the wings Is compensated for by a 
smaller wing, there Is much less opportunity for the operation of 
natural selection on the individual bees than if the greater number 
of hooks is always associated with a broader or longer wing. 

This seleotive process might occur either in the hive or between 
hives. If It occurs in the hive it would increase the efflolenoy of the 
hive somewhat; but If it ocoun between hives It finally means the 
elimination of ihe weaker hive and the consequent increased effl- 
oleuoy of the speeles. 

In order to find out the real conditions, one of the students, Mr. 
J. N. Frank, took twenty-five workers from each of four hives and 
counted the number of hooks on each wing, right and left, and also 
measured libs width of the anterior and posterior wln^s on*eaoh sldo, 
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The width only wu taikm on aoroant of the diffloolty In flndiof a 
ffood point at the baae of the wing'from which to meuare the length. 
The resulta are bo uniform that the width probably gives suffloient 
data from which to draw oonolusionB. 

Of the four hives studied, numbers one and two were very weak. 
Number three was a strong hive which made forty (40) pounds of 
extra honey in the summer of 1900. Number four was weaker than 
number three and made only ten (10) pounds of extra honey. 

The complete measurements are too long to give In detail, and 
the averages only will be offered here. 

AVnnAGRB OF TWBKTT-FIVB XBASUBBlCBirrB FOK BACH UIVB TA¬ 
KEN WITH AN BYB-PIBOB XIOBOMBTBB, BXPBBBSBD IN XX. 


BIVB NUXBBB ONB. 


Average Number of Hooks. 

Average Width of Wing. 

Bight wing. 

21.8 

Left wing. 

20.0 

Right wing. 
Ant. Poe. 

4.21 8.61 

Ijcft wing. 
Ant. Pos. 

4 28 3.56 

HrVB NtrXHBR TWO. 

Average Number of Hooks. | 

Average Width of Wing. 

Right wing. 

19.2 

Left wing. 

18.8 

Bight wing 
Ant. Pos. 

4.14 8 48 

Left wing. 
Ant. Pos. 

4.16 8.48 

tfIVB NUXBBB THBBB. 

Average Number of Hooks. 

Average Width of Wing. 

Right wing. 

81U) 

Left wing. 

81.0 

Bight wing. 
Aiit, Pos. 

4 06 8.48 

Left wing. 
Ant. Pos. 

4.07 8.60 

HIVB NCXBEB FOUB. 

Average Number of Hooks. 

Avenge Width of Wing. 

Rlghbwlng. 

19.6 

Left wing. 

18.6 

Right wing. 
Ant Poe. 

4.09 8.47 

Left wing. 
Ant. Pos. 

4.08 8.41 


As to the first query oonoeming the Individual variations in a 
single hive the complete table shows that No. 1 varies from 18-21 
hooka, No. 2 from 17-21, No, 8 from 18-88 and No. 4 from 17-21. The 
right wing is taken as the standard, and the most active hive, No. 8. 
■hows the greatest individual variation. One bee in this hive had 
only sixteen hooks, the remaining three being straight spines, show- « 
Ingbowthe hooks havs bcenmo^ifled frpmordiagry bain. This 
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rerenlon ooeorred on three separate wings, In No. a one book on 
each wing being atealght 

As to the relation between the tiamber of hooka and the width 
of the wing the aTeragea are very definite. Taking hlvea number 
one and two from the same apiary, It will be seen that the Increase 
in nnmber of hooks goes with the increase in width of wing. The 
same relation la shown by hives numbers three and four from an* 
other apiary In the case of the posterior portion of the right wing 
and in both anterior and posterior portions of left wing. 

The results are not oonoluslve as to the relative efficiency of dif¬ 
ferent hives because there are so many conditions entering Into the 
production of large quantities of honey. The number of bees, the 
care during the winter, the age of the queen, the number of swarms 
prodnoed, and several other factors would have to be taken into 
consideration. 

The differences in the right and left wings in the bees of the 
same hive is marked. The right wing has the larger number 
of hooks, but the left wing Is the broader. In hive number one the 
average number of hooks in the right wing Is 21.8, left 20.9; but the 
anterior wing on the right side is 4.21 mm., while the left anterior 
wing is 4,88; that Is, there Is a compensation for the reduced number 
of books In the Inoreased width of the wing. This is true of the first 
three hives. In the fourth hive there is a slight advantage in favor 
of the right wing. 

The following general oouoluslons may be drawn from these 
measurements: 

(a) There Is a variation in the number of hooks In a given hive 
ran^ng between 17 and 28. 

(8) The difference In the number of hooks In the right and left 
wing is compensated for in a given hive by the increased else of tlie 
wing. The right and left wings are In physiological equilibrium. 

(o) In different hives the increase in the number of hooks is 
accompanied by an increase In width of wing; that is, the variation 
Is emphasised so that selection would work much more effectively; 
while in the individual, where—if selection operated on account of 
this variation—it would have to be between different wings of the 
same bee, the variation is eliminated. 

TWELVE PLANTS ADDITIONAL TO THE OHIO LIST. 

W. A. KBLIiKBlCAir. 

species named below have not heretofore been recorded as a 
part of the Ohio flora. The first collector and locality are given for 
each of the listed species. The serial number prefixed to each name 
indleatas where in the Fourth State Catalogue the species should be 
Ineerted. 
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ISSa Sorghum Talgsre Pern. OeoasiooAlly esoftped. 

970b Seoale oereale L. Bye. OocMionally eieaped. 

781b Dlanthua barbatoe L. Sweet Willlgm. Eeoaped. Palnee- 
▼ille. Otto Haoker. 

(104Sa Crataegus polybraeteata Aehe. Beported preTlously, Imt 
without locality. Franklin, Hooking, and Summit Counties; W. A. 
Kellerman.) 

1048b Crataegus prulnoea Weudl. Logan County, W. A. Eel- 
lerman. 

1049O Crataegus suooulenta. Franklin, Fairfield, Knox, Bel¬ 
mont, Summit, Ottawa, Union, Boss, Carroll, Shelby and Lucas 
Counties; W. A. Kellerman. 

168Bb Teuorium ocoldentale Gr. Hairy Germander. 'K)bio", 
Riddell, 1684, (Bull. Torr. Club, 88:17(Q; Reserrolr Park, Perry Co., 
W. A. Kellerman. 

1680a Soutellana serrata Andr. Showy skullcap. Bio Grande. 
Gallia County; Buth S. Brockett. 

1606a Solanum tuberosum L. Potato. Escaped. 

leoOo Petunia vlolaoea Llndl. Occasionally escaped. 

1700a Viburnum molle Mx. Ekift-leaf Arrow-wood. Scioto 
County; W. A. Kellerman.I 

1714a Linnaea borealis L. Twin-flower. Cantou,Stark County; 
Mrs, Theano W. Case. 

1060a Chrysanthemum indlcum Hortorum. Escaped. Adams 
County; W. A. Kellerman. 


THE FOOD HABITS OF SOME APHBOPHGBA LARVAE. 

E. D. Ball, 

The larvae of all the American species of the Family Ceroopidae 
as far as known envelope themselves in a frothy mass. Controry to 
popular opinion and to most of the published accounts this froth 
does not issue as bubbles from the body of the insect, but Is made 
by pushing the Up of the abdomen up out of the froth and grasping, 
with the anal appendages, a bubble of air and bringing It down and 
releasing It within a liquid film. This liquid film is simply the ex- 
creUon from the alimentary canal of the sap which is Imbibed by 
tbeee insects In large qnanUUes. This copious liquid exoreUon is a 
common occurrence in other famillee of the Homopfera. In the 
Plant Lice (Aphidae) it gathers in drops and is called ** Honey Dew.” 
The Leaf Hoppers and Tree Hoppers expel a clear liquid with some 
force. In some species this is in sufficient amount so that when the 
insects are numerous the foliage may drip, producing the Weeping 
trees of the Southern States. 
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Thla proetM of fMtb maklntr In the Oeraopldae was dlaoovered 
aatf flnt eometlj daaerlbw! by Ptofewor B. B. ICona, of Balam, 
Maia., and pnblUbad many yean ago In hla Elementary Zoology. • 
Hie obierfirttona were probably made on the larvae of A. ipu- 
marfMe wfaleb beloage to the genua Atfoema ae now reoognlied. 

In the genue ApJIropberfl ae now limited little la known of the 
food faablta of the larrae. One epeolee {A. t-notaUi baa been found 
on varlou plante and ahruba. l%e remaining three eaatem epeolee, 
whleh belong to a dlllorent group and are of eome ehade of brownlah 
teataeeone, have been given aa feeding on pluea In the adult etate by 
variona anthora. Dr. Fltob baa deaorlbed the larvae of one of theee 
(^. poralMa, Fig, 4, Plate 10) aa formlngfrothy maaeea on the tlpe of 
pine twlga, and In the Na^’l Mneeum Coll, are eome dpAropAora 
larvae labeled “ Pa. On Plae, July 7," that undoubtedly belong to 
tbla apeolea leaving tittle room to doubt the eorreotneM of Fltoh'e 
determination. 

There are two apeolea belonging to theporalMa group ooourrlng 
In the Booky Moon tain region both found In the adult atage on plnea. 
Of one of theae (A. pemudofo, Fig. 1,2 and 8, Plate 10) larvae were 
foniid In abundaoee on two dUfbrent planta Okrymtpita vOiosa and 
Luplmu ip. Both of tbeae planta grow In olnmpe and It waa alwaye 
down In the baaea of tbeae olumpe, aome of them often down below 
the aorfboe of the ground among the roota, that the larvae were 
found. Often ten or fifteen would be found In a alngle olump their 
united froth maaaea, bald up by the ooaiae atema, reaching a diame¬ 
ter of two inehea or mote. 

The larvae were found In theae olumpa from late In May until 
the flrat week in July in the foot blUa, and higher up In the 
monntalna they were Juat beginning to emerge July 20th. When 
ready to emerge they oUmb op a atem during the night far enough 
to free themaelvea from the froth and aa aoon aa the aun atrlkee then 
In the morning they borat tbelr pupal aklna and an hour later they 
are ready to fiy up to the pine treee where their color admirably 
protect* them. 

Althongb both theae planta grow very commonly over a wide 
extent of territory the Aphr^phora larvae have never been found on 
them except where they ware within a abort dletanoe of a pine tree. 
At firat al|^t It would aeem probable that the egga were depoalted 
In the twlga of the plnea, and that the young larvae dropped to the 
ground, and from there aough t out a food plant, aa la the eaae In aome 
But aa nnmerona larvae were found In poaltlona praotleally 
Inacocaalhln to miy auoh mean* of dlatrlbntlon—anoh aa on the op- 
poalte aide of a aharp ledge of rocka, aoroaa a bramble thicket, or 

• Ite ■ awtUri MWMIol ikuynoMtiM PnT Mpim** aitida "A Bub b h M aotog laMa.** 
Pop Be MeetMy.Ner.lBN. 
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•▼en on planta growinffin tho^ylooii of Imif neknntneonoldfndde 
dlituioo aboTo any plnea—4t uomed neprly pat^aln tbat the adalts 
moat fly back to the planta to depodt tbolr Mgif i 

It will bo Intorofltlng to dlaoororwlioiboEJa'atinilarfood habit 
ooonn in uty of the Eaatorn mombon of the gonna or irbothec thla 
la peouliar to tha weatem apeoioa^ It aeova poaalblo tbat original 
pine-lnhabltlng apeoleo flnfling thomaolTea onablo to malntatn tbolr 
froth naaaoo in their ozpo^ poaiUona on pin* baanobaa ha aneh ,a 
dry atmoaphere were compelled to aeek molatcir oondltlpna auah aa 
are afforded by the ahade and contact with thp earth oodor thoae 
buahy planta. 

Exfuration of Plato.>>!( ^ A^ kn f k trm pirmuM» VU AAUL X AkonlT Coa- 
mom ftom tbt Rocky Moutaioi lo tiio Phdfle la—S mU tiov of hoadi ikovlaf protlm of Re* 
Fig. I PoiMOfaboTO ta—SUU tIov olkoadofyapa 

Fig I SoMl-cttagnMatic oroH-Motioa of a cloup mi CWyaiyMt oMmm to chow r*la|lY« 
locaOOB of lama wWl rdattoa to tho freib aaii and the enrlhiSBof iha earth 

Fig 4 A ^ ktrm f k&rm, pmrmiUio tay Adnti X About t Xaetera IT S to OMo and Mich 
*a—proAle of head of mmo 


THE VERNATION OF BALIX. 

Robxbt F. Obioob., 

Moat of the maiiuala are antirely ollent regarding the ▼ematlon 
of the WlUowo. Sargent* deaoribea tiiolr leayee aa “varloualy 
folded in the bod " and under different epeolee glTeo them ao: In¬ 
volute, revolute, convolute, and even oondnpllcate in the bud. The 
fact tbat be glvea two apeclea, cloeely related and dlfflcolt to dla- 
tlnguloh, at the time the budo open (Sallz nigra and 8. amygda- 
loldea), ao having involute and revolute vematlona, led me to take 
up the matter to oee it a key for their Identlfloation from bod obar- 
aoton, could be oonotruoted. 

Not only did I And that they were not involute and revolute 
reqMctively; but that they wore neither involute nor revolute, but 
both imbricate. On examining other opeoiea the oaibe thing waa 
found. The only exceptlona to the true Imbricate vernation found 
are repreaented InflguraSand A The aeotion Purpura, on actant 
of ita tendency to have oppoalte rather than alternate leavea, often 
forma inch decuaaate budo aa are ahown In flgnre 8. In Sallz Ineana 
Sobrenk, a apeclea whoao leavea at maturity have revolute marglna, 
the leavea have a greater or leaa tendency to roll bMkwaadb In the 
bud. The moot extreme caae i»nnd la ahown In flgnre A Othem 
from the aame twig could be ahown where tiie leavoa Bbow 
only the dlghteet tendency to be revolute. If we may confer Jhat 


• Sutwt-BUnelMotA AMttal M. 
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tbla baokward tnmlng 1« merely a oharaoter of the mature leaf 
manlteatlng Itself In the bud It ta evident that there u here no re¬ 
volute vernation but that It la really Imbricate 

The other buds examined vary from the form repreaented In 
figure 1 where the whole Interior of the bud la taken up with the 
closely packed leaves, to that shown in figure 2 where there are a 
few leaves with a great deal of wool 

Species like Sahx fragllls L whose leaves are glabrous when 
they nnfold have buds like the former while species like Sallx dis¬ 
color Muhl., with leaves excessively wooly when they unfold, are 
like the latter As there are all Intergradations between these two 
kinds of leaves, there is naturally a series of buds between these two 
as extremes. While further investigation Is necessary before we 
would be warranted in dedarlAg that the vernation of the whole 
genus is Imbrloate, yet the fact that specimens of thirty-foqy species 
and varieties, taken from thirteen of the nineteen sections given by 
AndeiMon In DeOandolle's prodromus, have their leaves imbricated 
In the buds would seem to establish a presumption In faf o^ of such 
a vlsw 

Tbe buds examined were soaked in 70 % alcohol sad free-hand 
seoUons eut and mounted in b a lsam On aocount of soaroity of 
material, the buds of several species were not sectioned but dlsgeoted 
on the growing plant. Such are marked with an asterisk ^). As 
fat as poNlbls living material was taken, moetly from native planto. 
Those qweies not native were studied from speeimene gvowii^ in 
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the UnlTeriitj Botanic Qtarden. In a few caaes dried epeoimene 
were reeorted to. About one hundred and twenty-fire planta be¬ 
longing to the f<^wing epeeiee and rarietlee were ezamtned. 


Salix nigra Manh. 

B« amygdaloidea Anden. 

H. trlandra L. 

*8. undulata Bhrh. 

8 luoldaMahl, 

8. pentandn L. 
8.tragtUeL. 

8. albali. 

8. alba vitellina (L.) Kooh. 
8 babylonioa X fragllle. 

8. bahylonioa L. 

8. babylonioa Japonloa 
(Thumb) Anders. 

8. Interior Bowlee. 

8. bebbiana Sarg. 

8. discolor Mnhl. 

8. myrttUoidee L. 

8 bumills Marsh. 

8. tristls Alt 


8. serieea Minfa. 

8. petUdaiia Sm. 

8. oordata MuhL 
es. oordata x serioeia 
8. oDedatarar. reatita Anders. 
8. glauoopbylla Babb. 

8 adenophylla Hook. 

*8 di^hnoidea VllL 
8. sTuithiana acuminata (8in) 
Anders. 

8 Candida Flnegge. 

8. Incana fiehrenk. 

8 purpurea L. 

«S. }ubra purpureoidea Gen. A 
Godr. 

*8. oandlcans Gen. A Godr. 

•8, lanrlfolia Gen. A Godr. 

•H. sleboldit Gen A Godr. 


IxnjMATMN ovnu Ftotmsi^Flf 1 SaUji firafilii L Bmutoh ud L^b rtii Hue I 
ri« I S dfaeotor MuU B * L obj oc t 
Fig 8 S purpuraA L 

Fig 4 S Imam SchMok B A I ebj M m 1 
Tk# SgurM VATA draira with an abba cAMralAdda aad raducad to 14 of tboir ongiaal Sm 


OHIO REPTILES IN THE OHIO STATE UNIVERSITY 
ZOOLOGICAL ICnSBUM. 

Max Mobsb. 

Fun. louAirioxe, 

SoaUtponm yndMatut vnctulaftM (Lntr.) Sngsr GroTe. 

Fun. AHonwA. 

Op hi t ttunu v tm tnUU (Linn.). No. 67 hM tb. foUowlBg not. In 
the MMualon oBtologn.*—Donated by Dr. N. 8. Townibond. Said 
by him to have bun taken on the Univenlly term.” 

Fam SoinoiDA. 

S m nta u giitegMrt(aea « i i i (laan.). Celombai. 
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Fam. Ck>LUBAiDJfi. 

OoaFphcipMop%amomuM(^^ Thisapeolmenfsmarked C.hdmae 

Kenn. The Internaaal soutae are wanting. The Bpecimen is from 
Meigs Go. Another speoimen is in the collection bat wlthoat label, 
DiadojphiM pimctatM (L.) Sugar Grove 

JSMerodoMpta^yrAtfttM Lat. Cedar Point Both the spotted and 
the black forms occur on Cedar Point 

lAapeUUvernalU (DeKay.). Sandusky and Columbus, 

ZamenU consMctor (Ltnn 1 . Hocking County. 

Cbfuder vulpinut (B and G.). The range of the fox snake, as 
glveu by Cope (Rept. U. S. Nat. Mus , *98, p. 882) Is *'OTer the north¬ 
west of the Eastern district, not being known from east of IUlnols***.*' 
Hpeoimeus are taken from Cedar Point and vicinity nearly every 
summer. Those In the collection are from Castalta and (^dar Point. 
Oohiber ob»ol€HL$ obioUluB Bay. Columbus. 

Otoeoto dotUUa iriangula (Bole ) Columbus and London 
Nairix fasouUa fatoicUa (Linn.). Warren County. 
licUfix fa^otaia aipedm (Linn,). This Is the common water 
snake*' of central Ohio. Bpeclmens are from Sandusky and Columbus. 

Ifairix foMiriata ertfthr^ (Shaw.) Put-ln-Bay. Among the 
islands of Lake Brie this seems to be the prevailing form. One 
young NaMsc was taken during the summer of 1900 which resembled 
N, /. tipedon L«, but aside from this all other forms were eryihro^ 
gaker. It may be possible that the young of these two sub-species 
are not diatinquishable—the differences arising later. 

NaMx fsterit (Linn.). Columbus and Sandusky. 

NaJtnx kMandU (Kenn.). New London and Sugar Grove. 
SUireriadekayi (Holb.). Columbus. 

Storeria ooo^pitomactdata (Btorer). Sugar Grove and Kent. 
,£Waenta drioH^ HrioJtU (Linn) (^olumbus. 

AMoema tirfoks orcUnoto (linn.). Columbus, 

Eutaemiia sMofte obmra Ckipe. Cedar Point aud Columbus. 

Fam. Cbotalii>;ic. 

AnoUtfodm contorMe (Linn.). Sugar Grove and Knox County. 
iSUfrurui cafanaftM oatenaeus (Raf.). Urbana. 

Fam. Tbiomyohidac. 

Aqvidonecfei apMfiSf (LeSueur ). Columbus. 

Fam, KiNOBTKBinD^c. 

AromocMy* odorofus (Lat.). Columbus aud Cedar Point. In 
May and June, numbers of this turtle have been taken in the sand 
on Cedar Point, while depositing their eggs. 

Fam. Ehydxda. 

(LeSueur.). Columbus, also taken at 

Sandusky. 
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(PwymnyB margmUa (Agamis). Columbus and Cedar Point. 
The species piata does not occur in central Ohio—at least west of 
L’lokinfc Iteservolr. One specimen has the normal three dorsal 
plates broken up Into six which alternate with each other, three 
being on either side of the median line 

gutieUu$ (Soh.) Columbus and Licking Reservoir. 

Empdotdea blandingi Holb Columbus and Handusky. 

Terrapens oaroUna (Linn.). Very numerous at Sugar Qrove. 
Found in sand on Cedar Point. 

SuMUAKY FOB Rri^tilkhF amilies K; genera 22; speciesSO, 

A PRESERVING BOX FOR PLANTS. 

Edo Cdaahsbn. 

As the time for botanists has arnved when they will depart for 
some time from their work at home and walk over fields and Into 
the forests to collect plants and fiowers new to them, f have thought 
It would be interesting and useful to describe a box in wJjleh tliey 
may preserve for several days, the collected plants and keep them 
from shriveling, particularly If the same arc quite large, and exceed 
In else the usual small collecting box. As 1 had one made to order 
and know by experience the valuable service It did me, I do not 
hesitate to recommend it highly. It is well known that many 
druggists buy their glycerine and castor oil in five gallon can<t, for 
which, when empty, they have no further use. The botanist, there¬ 
fore, may go to such a druggist, procure two of the above cans, If 
possible of heavy tin and with flat sides, have the tinsmith take off 
their upper parts and solder the cans together, after having out out 
of each of them a rectangular piece as long and wide as necessary 
to give room for a door and after having trimmed any Inbide edges. 
The door is then made from the two pieces cut out, (or from a new 
piece) with the addition of several strips of tin, so that it may over¬ 
lap and close tightly, and of the neoeiwary hinges and hasp to open 
and fasten the door. One of the oilginal wire handles of the cans Js 
fastened in a similar manner as before on the top of the box and the 

f ireserving box is ready for use, as soon as it had received two ooat- 
ngs of asphaltom varnish inside and two of paint outside. Any 
vessel of or suitable else and containing water should then be put 
into the box, which will furnish the moisture for the roots or the 
lower ends of the plants and at the same tune for the air surround¬ 
ing these. The almenslons of the box in question can easily be 
determined by the botanist himself, but for those not wishing to do 
so, I may be allowed to add, that the length of the box shonld be 
about twenty-five inches, the original width of the cans remaining 
unchanged. The door should commence at about three Inches from 
the bottom, reach up to two or two and one-half Inches from the top 
and have a width of six or six and one-half inches. 

Oevdandf 0Mo» 
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OHIO TUMBLEWEEDS. 

John H. Sohafknbr. 

TumbleweAdR are characteristic of wind-swept plains and dry 
prairies. As the forests are rapidly dlHAppeariiiR, the ootiditious in 
Ohio are becoming very favorable tor the introduction and develop¬ 
ment of such forms of vegetation A few s|>eoieB are already abun¬ 
dant and some like Amaranthub graeolsans appear to flourish 
better than on the prairies of the iDterlur. The past suminer a 
number of cornfields about ColumhuH were coveriKl with very large 
tumbleweeds and during the winter a number of hedTOrows were 
filled with themf presenting an aimnariuice quite as striking as any¬ 
thing the writer has seen along this line 
The following 18 a list of the Ohio plants which may develop as 
tumbleweeds Those with a qnestion mark have not been seen by 
the writer to act as tambloweMs and a few are given on the author¬ 
ity of Dr. W J Beal 


ANNUAL TDMBLBWNRPB. 

1. Cycioloma atriplicifolium (Spreng.) Coult. 
2 Halsola tragus L. 

8, Amaranthus graocisume L. 

4. Lepldium apetalum Willd. Real. 

5. Trlfolium procumbens L. Beal. 

8. Onagra biennis (L.) Boop. Heal. 

TUMBIiK-ClRAHKKh. 

7. Fanlcum oaplllare L. 

8. Panicum flexile (Gattg.) Sorib. 

9. Kragrostis pectiuacea (Mx.) Hteiidl. 

10 Eragrostls triohudes (Ivutt) Nash. 

11 Kragrostis oapillarls (L.) Nees ? 

1*2. EragrostiH frankil Bteud. ? 

IH. Kragrostis purshii Bchiad. ? 

14 Agrostis hyemallH (Walt.) B fl. P. 

PRRHNNlAli TUHBLHWKHDS 

15, Baptlsla tinotorla (L ) B. Br. 


MKETINOB OF THE BTOLOiHCAL OIAIB. 

May Mkhtinq. 

The Biolonoal Tlub met in Zoological Tjccture Boom May 6,1901, 

Professor Bohaffner reported that the committee appointed to con¬ 
sider the disposition to make of exchangee, had had a meeting and 
appointed Prefeesor Osborn to o<mslder the matter further 

Professor Laudaore gave a paper entitled A Study of Passalus Cor* 
nutus. He gave the more iiiiportaiit conclusions he had arrived at, 
after an extended study of the muscular and skeletal systems of that 
beetle, 

Mr. Origgi rea<1 a paper on Vernation In the Willows. 

Moulds and other Fungi Injurious to Foods was the title of a paper 
given by Miss Mary Dresbach. Bhogave a list of fiiugi found on food 
products. 
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In dlaounlng this paper ProfeMor Bohsfltaer mM the moolde ue of 
publlo tntereet and many important reaulU may be expected firom an 
extended study of them. Professor Kellennan aald that monlda are an 
Important fttoior to guard against In canning fruit. It would be a great 
step in advance if nult could be canned and kept wltbont Its being 
cooked beftHchand. 

Miss Elma Perry gave a list of the edible ftingl of Ohio. 8o flu ilOO 
species have been recorded and there are no doubt manv yet to add. 

Under the head of personal obaervatlous Prof. KMlerman showed 
some interesting variations In our common anemone. A paper on this 
subject appeared in the May number of Tax Ohio VATUBAUar. 

JONB Mbbtimg. 

The June meeting of the club was held in Zoological Lecture Boom 
on the evening of the third. 

The edltor-ln.cbief of Tas Ohio Natdbaubt, Profemor Bchallner, 
gave a floanolal statement for the year. 

The Seoetan read a communication from Profaeeor Kellerman. 
This oommnnicMoo was oonoemed with the past and fhtnre of Tan 
Ohio Hathbauxt and an adjourned meeting was voted for its oon> 
slderation. The foUowlng invitation was received from Profrasor W. 
D. OIbba, Secretary of the Omega Chapter of the Bodety of BtgmaXl: 

The Omega Chapter of the Bootety ot Bigma XI eoralally Invites the 
members of the Bioiogloal Club to be present at the final meeting of 
the Chapter, in the Physical Lecture Room, Saturday June 8th, at 11 
o'clock a. m. to bau a lecture by Proflsaaor Chules F. Mabery on the 
subject: "The Petroleum Industry: Its Rapid Expansion and Future 
Promise." 

Dr. Bownooker delivered an instructive paper on *' Oil and Gas in 
Southesstern Obto," The flnt oil well In that region wasdrUIed about 
1800 at Maxburg in Washington County. The wells in this region 
when first put down oftentimes yield 600 barrels or more dally but they 
soon decrease until the product of the same well may be only a few 
harrele each day. They are ioug-lived however and wula drilled In the 
Slxtlse are still producing. The oil in Southeastern Ohio has its origin 
ill the vaiiooe suds and therefore dlllbn from that of Northweatera 
Ohio where all the oil is of Umeatone origin. 

Tho speaker explained the n^ure of the oountry, espeoially in re* 
ferenoa w Inc arches where praotloally ail the oil is located. 

B. B. Houghton not being preaent, Profeeeor Landaore gave a 
short outline of the eublect "A Study of the Mnsoular and Skeletal 
Stnietorea In the Head of a 14 mm. Salamander.*' 

A. F. Coniadl read a idioit paper on tbeaublcot "A Study of the 
Cccidomyldae and their effects upon Vegetation." 

The motion was mads and carried that when we sdjonm we a4Jonm 
to meet In the Zoological Lecture Boom Friday evening, June Ttb, at 
4 o'clookt for tile purpose of considering mattere connected with the 
Ohio Natubaubt. jambs 8 . Himb, Secretary. 


With this Issne Taa Ohio Natobaust completes Its lint year. 
The Edlton to be chosen for 1901-8 will oontlnne the Journal along 
the same lines and wc trust that tboee Interested In the natural fale- 
tory of Ohio, as well as othen, will oontlnne to give their encourage¬ 
ment and financial support. 

A table of oontenn and a title-page of Vol. 1 will bo sent out 
with the lint number of VoL 8. Joaa H. SoaArrasit, 
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ANNOUNCEMENTS. 

With thisi i^siue the Ohio Natt'rai.ist liegiiis its second 
volume With brighter prospects before us we shall endeavor to 
make iniprovenientb over the first volume and to give our sub* 
.senbers as good a pubhenttou as we possibly can. The sub¬ 
scription price remains the same as last year and w'c send out a 
large number of sample copies of this issue, with the desire that 
uheii >ou receive your copy, if you are not already a subsetiber, 
you will conclude to become one and send us fifty cents and order 
the current volume sent to your address A numlier of complete 
sets of Volume I , or an> single nunibci of that volume, are for 
sale at the regular suliscnption price Address the Ohio 
Naturalist, (Jliio State University, Columbus, Ohio. 


It is suggested that we introduce a correspondeuce department 
into our journal To that end we announce that hereafter we 
shall be pleased to publish letters, or parts of letters, from our 
correspondents, whenever we consider such of sufficient general 
interest to our subscribers. Also, whenever de.sired, questions 
of importance sent in by correspondents will be answered in 
these columns. Members of the Advisory Board have promised 
to take charge of this department of the work 
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GEOPHILOUS PLANTS OF OHIO, IL 

Frederick J. T\xhh. 

The iiuderground parts of plants are often of value as a means 
of characten/atioii, and if the plant is a weed they become of the 
greatest importance; as the worst weeds are almost invariably 
geophytes. Very little intormation is given in most of the 
manuals upon this subject, and what is given is not always 
satisfactory. 



FtgH9C / 

The terms used in desciilnng geophytes are in every day use, 
except one—the crown. This tenu is applied to an herbaceous 
perennial which has but one upright stalk the first year Tins 
dies to the surface of the ground at the end of the season, but 
the short, upright, underground stem survives It then sends 
up lateral branches, which in some cases grow out several feet, 
m others only an inch or so before coming to the surface This 
branching, however, usually takes place in the Autumn and 
often the entire crown of lateral branches is formed some time 
before the parent plant is cut down by frost 

The following notes, and others, to be given later, are 
intended to supplement the notes on Geophilous Plants of Ohio 
in the O, S U Naiurahst^ i si 
Hypericum ascyron L A large woody root, surmounted by a 
close crown. 
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Gentiana andrcwsii Gnseb. An oblique rhuome, about 2 in 
long, with numerous fleshy roots showing root contraction 
C^rallorhiza odontorhi/a (Willd.) Nutt A small bulb, sending 
out the coralloid roots from the base 
Lespedeza frutescens (I^.) Bntton. A long woody tap root, 
surmounted by a close crown 

Lespedera prociimbeiis Michx A close crowiiforiner 
l,espedeza violacea (L ) Pars, A long lap-root nud close 
crown, sending up trom 10 to 20 annual shoots 
Lespede/a hirta (Iv ) Ell A crownformer 
Meilwinia paiiciflora (Nutt ) Kunt/e A rhi/omatoiis crown 
tornier The rhi/omes are slender, a foot or more in length, and 
branching At the ix)int of emergence there is usually a cluster 
of annual stems 

Thalictruni purpurascens L A crownformer 
Coreopsis tnptcna E Rhi/ome composed ol annual segments 
which aie about i inch in length 

Kpigaca rtiKiis E Rhizomes long and slender, close to the 
surtacc of the giound 

C\pripcdium acaule Ait Rhi/ome 2 or 3 in long, sending 
out numerous strong roots The annual growth in length is 
\ery small In one speenmen examined the growth of four years 
amounted to only 6 lines 

Waldstemia fraganoules (Michx ) Tratt. Rhi/oine 4 to 12 
in long, slender Lateral branches niinieroiis 
Plantago cordata Lam An oblique rhi/ome of unique habit 
The rhi/omes of large plants are to in, thick, and are solid 
foi 2 01 m , but back of this the ccntci rots away, leaxiiig a 
shell which splits up to the base In small plants it splits but 
once, fonning a flat or slightly incurved ribbon This becomes 
rounded, and seems to perform the function of a root. It, 
however, dies off gradually at the posterior parts lu fig i the 
split portion is still united near the middle of one of the specimens, 
and a portion of the posterior end is dead The root-like portion 
ot the rhi/ome is much longer than the true rhi/ome. 

Plantago rugelln Dec A short, upright rhizome, 

Plantago major E A short, upright rhi/ome 
Lobelia s> philitica L A dose crownfonner 
C^uin canadense Jacq, A short, horizontal rhi/ome 


A specimen of the large Noctuid moth, Erebqs odoraEmn., 
was taken by members of the class in geology who were out for 
a field excursion on October 5th So far as I am aware this is 
the first record for the capture of this spedes 111 Central Ohio 
The specimen was said to be m excellent condition when taken, 
but was slightly rubbed and tom in bringing it ui. 



>34 


Thfi Ohvo Naturaltit. 


NOTES ON NESTING OF WARBLERS. 

At Fort Ancifiit Ohio 
Rav Densuou 

Dunng the latter part of May of the present >ear Mr Tyler 
and myself spent some time collecting in and around Fort Ancient, 
Warren County, Ohio The Fort is situated on the summit of a 
hill nuTOunded by gullies 200 to 300 feet deep, yath rather steep 
sides The Little Miami River runs by on the west 

The sides of the gullies are springy and covered by enough 
bushes and small trees to make it an ideal resort for many ol the 
warblers. The most common was the yellow-breasted chat. 
Nearly every clump of bushes was inhabited by one or more pairs 
of thcvse well named birds. Severn! nests weie found and two 
sets of four eggs each were taken One set is heavily marked 
with reddish blotches , the other is typical in coloration, but one 
egg is nearly a runt Oven birds were numerous, but no nests 
were found Kentucky i^arblers were abundant in the lower 
part of the gullies Three nests were found, oik containing four 
eggs in an advanced stage ol incubation, one c'ontaining three 
fresh eggs and a cow bird’s egg and one nest just cximpleted 
There was but little variation m the material used in cxinstruc- 
tion, appearance or location of the nests The foundations were 
compost of tightly packed leaves, the bases of w'hich were out¬ 
ward, and a lining of fine rootlets or m one a small amount of 
horse hair 

A nest of the wonn-cating warbler, containing six eggs, was 
found by Mr Tyler in a depression m the side of a bank iindei a 
bush The bird sat verj' close and allow'ctl us to approach within 
three or before she would leave the nest. We w-ere able 

to idcutif]j 4 ipr very certainly The species must have been rare 
111 the locality, for no other specimens were seen during our trip 
The nest was composed of a foundation of leaves, loosely placed, 
and lined with fine rootlets and weed stems 

The Louisiana water thrush was abundant along the streams 
One iiest was found containing four young birds about a week 
old It had a foundation of stems and twigs and was lined 
with rootlets Its situation was 111 the side of a bank a few feet 
above the water 

A Maiy^laud yellow throat was heard on the flats of the Little 
Mrami River, and two other warblers were seen that I was unable 
to identify, although one may have been the chestuut-sided 

Perry, Lake County, Ohio 
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OHIO FUNGI EXSICCATI. 


(With Repnut of Origiiul Dncnptiont) 

W A KBLtrRMAX. Ohio State Umvipiity 

It IS proposed to distribute exsiccata of the Ohio species of 
I'ungi, issuing small fascicles from time to time as material may 
be available 

The onginal descriptions of all the species, or that given m 
connection with the first use of the binomial or technical design 
nation, will be printed on the labels m addition to the data 
usually given Complete syuononiy will not be attempted. 

The number of copies will be limited, but it is hoped that all 
mycologists who might be especially interested in the specimens, 
and those wishing to exchange, may be fiinnshed with the 
fascicles as they appear 

Fascicle i, containing Nos i to i6. issued November 20, 1901, 
represents tlie following species 

1 Atciihum impatienlui Schw , 011 Impaliunb binori Walt 

2 Aeculuiin porosuiii Peck, ou Vicia auiencana Muhl 

^ \ecidinm sombuci Schw , on Saxnbucuts canadeiism L 
4. Cintraclid Boiglii (Link), on cultivated Soighum (S Milgare Pen*,) 
Cintractia sorghi (Link), obtained by inoculation 
S Cintractia sorghi (Link), on Broom Corn (S \u 1 gare Pers ) 

7 ' Cintractia sorghi (Link), obtained t>y inoculation 
H Perouospora arUiun Farl. on Ouagra biennis (L ) Scop 
9 Phyllu&ticta nsiminae E & K , on Aainuna tnloba (L ) Dun 

10 Piiccima heliontlii Schw , on Hehanthus divancatus L 

11 PucciniA hehanthi Schw , on Hehaiithuii mollis Lam 

12 Puccinia mane>wilBoni Clinton, on Claytonia virginica L 
13, Ihiccinu podophylh Schw , on Podophyllum peltatum L 
14 Puccinia aniilacia Schw , on SmiUx glauca Walt 

13. Septona podophyllina Peck, on Podophyllum peltatum L 
16 Ubtilago /eae (Beckm ) Ung , on Zea mays L 

Thanks are extended to the mycologists who ha\e rendered 
advice and assistance, especially to Messrs J H Klhs, J, C Arthur, 
A P Morgan, and C. G Woyd, Acknowledgment for assist¬ 
ance in collecting will be found on the labels accompanying the 
several specimens. 

The labels to the sixteen specimens of the first Fascicle are 
here reproduced. 
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1. Aecidium impatientis Schw. 

On Iinpatiena biflora Walt 
Columbus, Ohio June i igoi 

Coll U A Kellerman 

Vecidiuni inipalieiitia S7 \ effuauni ni ignum expi]1e«<cenif 
peridiiB in tcnlro sjiarsib crenalis bpornlus nnjonbuB luteo {iisris. 
bitiipliLibus 

] refjuens At 110 in foliis InipRtiLntib mit. uintne I olta bullata 
red ill tt uiicuU Uta liitcscente iii ceiitro obbcunore inquiimt 
I de Sch^einit/ Syiiopsw 1 uiigorum Ciiolitiae Siiptnoria (cv 
cerpti) p ji Nc 44a (1S22) 


2 . Aecidium porosum Peck. 

Oil \ icn aiiitncana Mulil 
I.rikcsidc Ottawa Lo O May 17 1901 

Coll W V Ktllertnan 

\ccidiiim porosum Ik Spots none tups crowikd deep 
seated broid wide niouihed ocrnp>inR the whole lower surface 
of the kuf to whu h tlie> a jxirous appe iraiice <tpores or m^e 
coloretl sulmiRi lar ix S 001 null in length Botaiiieal C a/ 
ttte 3 34 \pnl iS-’S 


3. Aecidium sambuci Schw. 

On SunbiKUs cinadcnsis L 

Columbus, Ohio Juiil 24 1901 

Coll W \ Kcllenuan 

Aeeidiuni saiiibuct S/ V ninculnefomie niaKuam crassuiit 
f dll roiitoruuens lurintium exalbicans pcndiis niinutis spoiidiis 
que BiniphtiDUs pallidis 

In fohis inpnnns *id \eua8 mijores et in petiolis bambuei 
C inadensia 1 ohn eontorquet Color aurantio croceus pendu 
sparsa puhere pillido luteseente ilbo L de bchwcinitr S>nop 
sia riinKorum Carohiiae bupenona (excerpta) p 41 No 441 
(1S22) 

Diupiosis ulterior aequens [sub nom Caeoina subgen Aecid 
luiii Banibuciatum] C niacuhs intumescentihus saepc maximis 
(1 t 2 unciahbus) in petioliB pallesceiitibuB Pseudop^idiia mag 
iiih crebns ell vatis aurantiacu aut pallidis. margine fusco Spo 
ndiuaurantiofulMS decolorantihub In foliis omnia inulto minora 
—paeudopendiii deiisini agmgabs J de Scliwcinitr, SynoptiiB 
Pungorum in America Boremi media degentium p 294 No 2A97 

(1834) 
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4. Cintractia sorghi (Link) 

Sponsoniim sorglii Iviuk Ustilafjo sorghi (Lk ) Pass 

Ou ailtivatecl Sorghiitii (Sorghum vulgare Pers.) 

Columbus, Ohio September 15, lyoo. 

Coll. K J Tyler and () K Jennings 

"Sponsonum son^bi. Sp acerxis ovalihus, spondiis gloljosis 
nigns gemiinum 

'*I)iagn Suhstniitifi fannosa gcnuiiium Sorghi vulgaris pri- 
inum nmis \aniB aeparatur ila ut semina hient Turn spondia 
onuntur, usque duiii toti ennipages interior gertuiina in spondia 
ddapsti sit hx( recount quoqtie gluiiiao iti apicibus ramulonmi 
pnniculac., spondia et paites flons niutilab continentes Sub micro- 
bC^io coniposito acervi ooinpacti conspiciunlur, acjua adfiisa non 
dimuentcs, e quibns flot (1 simplices aiit bctnel ramosi exeunt tenues 
scplati, pauci Unlum e singulo accrvo Sixjridia comptxssis ncerv is 
in couBpectuni prodeunt cxacte gluliosa bat luagna, minora majoii- 
bus intenmxtn " H K Link in Linnd Sixties Plniitarum, 
fi* h6 


5. Cintractia sorghi (Link) 

Sponsonuin sorghi lyink Ustilago sorghi (Lk ) Pnss 
On cultivated Sorghum (Sorghum \ulgare Pers ) 
Columbus, Ohio. No\eml)er ro, 1900 

Coll W A Kcllennan. 

Supplement to No \ 

(.IbLinietl by iiioLuliiliiig the Sorghniii seed ^\ilh smut spores. 

6. Cintractia sorghi (Link) 

Sponsornim sor{;;hi r<ink Ustilago sorghi (Lk.) Pass 
On cultivated Broom Coru (Sorghum vulgare Pers ) 
Columbus, Ohio. November 21, 1901. 

Coll W A kellerman 

Supplement to No 4 

7. Cintractia sorghi (Link) 

Sponsonum sorghi Lmk, Ustilago sorghi (Lk ) Pass. 
On cultivated Broom Corn (Sorghum vulgare Pers ) 
Columbus, Ohio November 21, 1901. 

Suiipletnent to No 4 

Obtained Ijv inoculating the Broom Corn seed ^^\ih the Sorghum 
smut. 
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8. Pcronospora arthuri Farl. 

Cotudial stage 

On Onsgri biennis (L ) Scop 
Coluiubus, Ohio June 5 1901 

Coll W A Ktllemian 

r artUun n ap Coiudiopborcs T'other short and ngid sev 
eral limes diLhotoinons Tips rather short aiul ngid Cunidii 
broadly ellipsoidal obtuse 32 36 nimin byiQmtnin sbfjrhtly \iolet 
lolorea Oo4ix)res Hr^e dirk brui«n P mmm in diameter 
ezoapore cuxerrd with nliort blunt pajiillae W G Parlow 
lloUnical Ga/ette t ,is October iSKt 


9. Phyllosticta asiminae E. & K. 

On Asiniiiia triloba (ly ) Dtmal 
West Mexandna Preble C« Ohio Jiil> 4 u;ot 
C oll W A Kellernian 

Phyllosticta asiminae I & K Spots pale bn wnish of irrc^ 
iilar sliape (* icm ) liordcixd bv a distinct dirk raised line 
pentheci i subglobose deepl} immersed their apices liardy visible 
on the upper surface of the leaf scattered lot lao mmm diam 
spores yellowish with s sli|{litl\ {greenish tiiiife obo\ate 7 9xsb 
mmiii The \mtnian N ituralisl 17 1165 No\embei, j8h^ 

10. Puccinia helianthi Schw. 

On Ilelianthus dnancatus L 
Columbus Ohio October 10 1901 

Coll W A kellermau and F J Tyler 

Pnccioia helianthi S/ P minor orbiculana oirgreK&ta uigrH 
apondiis glolioso ovalibus InlcKulanbus lonji^saime pmiccllabs 

In plunmua Hcbanthis vulgans bpondia fusco lutea ped 
iccllo albo pellucido 1 dc bchweinit? Synopsis Fungonitu 
Carohnae Supenons (excerpta) p 47 No 49s ( 1 S 33 ) 


11. Puccinia helianthi Schw. 


On Heliantlius mollis Lam 
Sauduskj, Bnc Co , Ohio September 17,1901 
Coll W. A Kellermau 


Supplement to No lo 



Ohio Fungi Exsiceati 


*39 


12. Puccinia marie-wilsoni Clinton. 

Aecidial stage 

Caeoma [Accidnini] claytoniatuiii Schw 
On Claytonia virginica L 
Arlington, Hancock Co , Ohio May i, 1901. 

Coll W A Kellcrnmn 

"C A Cla>tuuiatunj, v S C ftresimplex, ct sine nincula, 

•<K.cupans lotii folia VseudopencliM latia <)]kirsis Spondiis auran- 
tiacis ” K dc bthueiaitz, S3Miopsis Fiin){oiiiin in Amenca Borcali 
media degeiitiuui, p 294 No 2K92 

13. Puccinia podophylli Schw. 

Aecidial stage 
AcckIuiui podophylli Schu 
On IVidophyllum peltatum L 
New Plymouth, Vinton Co , Ohio May 10, r^f^i 
Coll \V A Kdlerman 

“ \ecidium podophjlh S/ A innxitnum urbuulare dciiiuiii 
efTtibiim flaxo-aureum crnssis^iinuui, bpondiis siilKle\*itis bi1<H.u- 
Unbus 

“ Folia et rallies I'odophyMi saepc mgenti clmk late longecjut 
U^git, colore pukliio oculos alhciens " L do Scliweiiiitz, Synopsis 
Fungoruiu Cdrollnac SupcnorisicxLcrpla), p (o No 435 (1H22I 

14. Puccinia smilacis Schw. 

'I'eleutosporcs only 
On Sinilax glauca Walt 

Mineral Springs, Adams Co , Ohio Oct 30, u)oo 
Coll W A Kellcrinan 

‘ * IHieeinia sinilaciii S/ F major conAueiis difforaiis et stellata 
iitgro-lusca 

“In bmilace rotundifolia omnia folia suliexhKcata occupat '' 
1 ^ de Schxxeinit/ S>nnp8is Fungonini Carolinae Superiona (e\- 
■cerpta), p 46 No 494 (182a) 

15. Septoria podophyllina Peck. 

On Podophx Hum peltatum L. 

Columbus, Ohio June 9, 1901. 

Coll. W. A, Kellermau. 

"Septona podophvllma Spotx large, indefinite, reddwJi- 
brown , penthecia epiphx llous few, clustered on or near the center 
of the spot, pallid or hlnckinh. slightly prominent, collapsing when 
dry . spores filiform, \anable in length, straightor slightly curved, 
oooH. U015 of an inch long ” Chas H Peck Botanical Gazette, 
A I/O June, 1879. 
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16. Ustilt^o zeae (Beckm.) Unger. 

Lycoperdon 7eae Beckm. 

On Zea ina> s L 

Coliunbiis, Ohio Scptemlwr 30, 1901 

Coll O K Jennings 

For full aciount of the syi]onoui> \^ith citations and notes 
see J C, Arthur, Botanical Gazette, *3 46, from Mhich the follow¬ 
ing IS taken 

To the tianslation Johann Beckmann of TiHetN account 
of tile speciescontaincd in the Royal Acadeni} ot Purui, where 
It lb stated that, "Son dernier effete on si ste A convertircctle excrois- 
saiice cn une t>oubsidre iioirAtre <.1 asscz seinblable A celle qui sort 
flu lycoperdon ou \eflsc de loupe "—a foot note is added b> the 
translator proposing the binonnul designation, as bdlo^s 

" Metner Meyniing iiach, 1st das hier lieschnelienc Gewaechs 
allerdings ein SbiuWnwatnm (I,}topeTdon) und 7war Line Species 
imrasitica, deren in Lin 8>st Nat schon drey liehndlicb sind, 
unter nelcheii also diescr Art, etna unter dein Nauien coper 
/eae cm Plat/ an/n^eisen waerc '* J B » llaniiovensches Magn- 
/111, 6 I3V* 


HELPS IN ENTOMOLOGICAL STUDY. 

Pei sons who are anxious to learn some thing ot the habits of 
insects are often at a loss to selcLt reliable b(K)ks Some recent 
additions to the list fornierU a\aliable will make this task less 
difficult The “ Insect Ikx)k,’* by Dr (> Howaul, published 
h\ Donbleday, Page c't Company, co\cis the groups of insects, 
exclusne ot the bnttci flies, moths and l)eetlcs It gi\es figures 
of n large imnilKr ot si>ccies, some of thtiii in natural colors, and 
while some of the figiues fail to gi\c all the detail necessary for 
the exact identification of species, most oi them are very 
satisfnctor> The ke>s, desenptions, tjpic'al life histories and 
dirc'Clions for making collections, are written e&|'»ecially for the 
class ot students who do not ha\e access to specific collectioius, 
libraiies or instruction 

Another book ot great interest at the present time (also by 
Di Howard) is entitled “ Mosquitoes, How they Cnrrj Disease, 
How they Dive, How they are Classified. IIow' they May be 
Destroyed” This deals in a remarkably clear and attractive 
nianiicr with the habits of mosquitoes, their breeding grounds, 
the different speaes and their distribution, their relation to 
malaria and yellow fever, and the measures by which their 
numbers may be reduced It furnishes incidentally a most 
excellent guide to the methods of life history study for aquatic 
in.sects It IS published by McClure, Phillips & Co —H. O. 
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AN ABNORMAL SALAMANDER. 

(ExplAMtion of Fignret) 

K B Wru.iAMsoN 

Mr John Rus>.si dunng the past summer collected a neMt» 
Diemyctelus viridescens, Raf , n.ar Salem, Ohio, with a filth 
loot growing from the dorsal surlacc of the left thigh, as shown 
in figure i The newt is a young one, 48 niilliinctcrs m length 



The left teimir is slighth longer than the right, and is shown 
much enlarged at figuic 2 in anterior \iew Near its middle is 
a section ot cartilege which allows of the femur being bent 
slightly 111 any direction Tendons from the fifth foot pass to 
the femur at this iioiut Figure 3 shows a nincli enlarged draw¬ 
ing of the skeletal elements of the foot fioni dorsal view The 
salamander was kept alive for some time but so far .is was seen 
made no use of and exercised no control over its extra loot I 
am indebted to Mr Russi for the piivilege of examining this 
interesting specimen wdiicli he lias donated lo the Salem High 
School Museum, 


THE SUMMER’S WORK AT SANDUSKY. 

The work at the Lake Lalxiratory at Sanduskj the past sum¬ 
mer was very' encouraging and indicates a steads growth 111 tins 
branch of university work Aside from a miinber of instructors 
and students from the Departments of Ikitauy and Zoology and 
Kntomology ot the University, there were in attendance lepre- 
sentatives of a numlier of other Ohio colleges aud high schools 
Courses in General Zoology, Botany, Entomology, Invertebrate 
Morphology, Embry'ology and Ornithology were given. Collect¬ 
ing trips to different portions of the bay, the lake shore, and the 


142 


The Ohio Naiundut. 


countty adjacent to the laboratory were productive of many 
intereating objects for study, and reports on some of these will 
appear in later numbers of the Naturalist. vSpeaal excursions 
to Castaha, Lakeside, Kelley’s Island, I’ul>in-Hay and Green 
Island were not only enjoyable, but furnished much of profit in 
the way of collections One of the most appreaated feature was a 
visit to the U S Fish Couuuissioii Hatchery at Put-in-Bay, which 
fuinished an op]X)rtunitv’ to watch the plankton work done on 
the Shear Water under the direction of Proi, H B, Ward 

A senes of Friday afternoon lectures on biological problems, 
with titles, “ Adaptation in Annual Life,” “Aquatic Life,” “Air- 
hrc'athing Animals,” “Some Phases ot Kvolution,” “Some 
Problems in Applied Zoology,” “ Mimicry and Protective Resem¬ 
blance in Nature,” were given b\ Prof Osborn, and one on 
“ Natural Selec'tion,” l>y Prof Landacre 

THE MAXIMUM HEIGHT OF PLANTS III 

John H ScHAtiNKR 

During the past summer, the plants mentioned below were 
measured by the writer in northeni Kansas A number of speaes 
giew tar lieyoiul the height mentioned in our manuals, although 
thcie was a very severe drought the entire summer The height 
given probabl) approaches the inaximuin in but few cases and a 
lietter growing season might produce a very noticable increase in 
si/e The measincments arc given ni comparison with those ot 
Britton and Broun’s Flora 


Polygunuui lapalhifolium L 

llrition 

3 ft 

AUsMiml 

8 ft 

i'uly^niiin caniporuiii Meisn 

KwUclii.i flondiana (Nutt ) Motj 

3 

6'4 

4 

5 

Chenopoilium album 

. iu 

T 24 

Vneinone virginiana L (Ohio) 

3 


PolajiisiA iTucbyspenua T & G 

. 

2^ 

Cassia chaniaccrista L 

2^ 

5 ^^ 

AstragaluH carolnii.uius L 

4 

5 ^ 

Meibomia ilhnocnsis (Or ) Kt/ 

4 

7 

iCupliorbia deiitaLi MicUz 


4 

Kuphorbm hexagona Nutt 

1^*1 

5 

Euphorbia uutan^ Lag 

C&inothus uvatiis Deaf 

2 

3 U 

, 

4 

Aiiunonnia coccinea Koltb 

I>1 

3 

Gaiira parviflora Dougl . . 

. 5 

12 

Stenoaiphon linifohuui (Nutt ) Bntt . 

S 

S 

OnuMiioihum nioUe Michx 

. 2 

24 

Lycopus amencanus Miihl 

Mentha (snadensis L. 

2 

5 

... 24 

3 

MimuUib tingena L 

3 

S 4 

Lacinana punctata (Hook.) Kt/ 


3 

Helianthus giganteun L (Ohio) 

12 

13 

Coreopsis trip eris L (Ohio) 

... .. « 

9 

Carduusoltusimus L .. 

. . lo 

11 




Th€ D%rd$ cf Cedar Pomt, Sandusky. 


M 3 


THE BIRDS OF CEDAR POINT, SANDUSKY. 

K Baiki) 

The following list of birds I observed on Cedar Point within 
two miles of its extremity, from July 30th to August 20th, 1901, 
while a student at the () S Lake Lalwratory The list is 
not so complete as it might be I found the birds I did for the 
most part 111 shoit daily visits of about an hour each, generall> 
lu the afternoon One whole day I spent on the Point and tivo 
halt days With one exception, that ot the Aniencaii Herring 
Gull, 1 think all the species named nest in the neighborhood of 
Cedar Point, The list ought to be much extended by going 
over the part nearer the mainland. I think at least fifteen or 
twenty 11101 c species ought to lie found there as summer residents 
1 rode troni Olx^rlin to Sandusky sev^eral times and the 
additional species I saw in J{rie countv I shall add in a list by 
themselves The most noticeable of these were the Hank 
Swallows They were in immense flocks along the road from 
Sanduskv to Huron Sometime'^ ns many as five hundrctl would 
alight on two lengths ot telephone wiic 
The Long-billed Marsh Wrens were quite common all the 
time in the reetls to the west of the Point They were not 
singing, however, aftei August 5th The swamps upon the 
Point supplied many of the shore birds In a flock there weie 
generally Hartramiaii, Pectoral, Spotted and Scinipalraaled vSaiid- 
pijx^rs, ^mipalmated Plover, and Killdeers It was a common 
thing during the last week to hear the Coots ui the marsh west 
of the Point Pied-billed Grebes were also tolerablv a)mmou 
there The Hald Eagles were probably a pair w Inch had a nest 
nearer the mainland The American Bittern I quote on the 
authontv of Mr. Field, of Dennison College 

I use the order of the latest A O U check-list The 
following abbreviations 1 add after each species C.—common , 
Tc tolerably common , Fe -few, figures indicate the exact 
number seen 

CEDAR I'OINT TJST 

6 Ihed-billcd Grebe, rodil)mbu«» pcxlueps Tc 
5 Wf Auicncaii UeniiiK harus argentatus bnnth&oDinniis i 

7ck Common Teni, SUnia h 11 undo C 
77 Black Tern, Hydn)cheIidon nigra suriuamensis Fe 

190 American Bittern, Botaurus Unliginobus Fc 

191 I/eaot Bittern, Ardetto cxihs Fe 

194 Great Blue Heron, \nlea herodius Tc 
201 Green Heron, Anlca vircscens Tc. 
ai3 Virginia Rail, Rallui virginionus Tc 
3x4. Sora, Porrana Carolina Tc 
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22 f Atnencaii Coot, Pulica amencana Tc 

22h Xiticntcin Woodcock, Philohela tiiinur. Pe 
339 Pectoral Sandpiper, Trinp^a maculata Tc 
J46 Seim pal niate<l Sandpiper, Ereunetes puailhia Pe. 

24S SandcrhoK, Calidn*t nreuarta Tc 
261 Bartrainiau Sandpiper, IlartraniiH loiij^icatida. Tc 
263 Spntte<l Sandpiper, A(titia maculana C 
27Killdccr, .Pvgiahlih \ocifera l*c 
274 vScinip.iliiiated Plover, .IvKialitib bCiiupaliiLila Tc 
2S9 nnh-Hliitc, CnhiiUB Mrgitiidnus PV 
^16 Mourning no\e, /eunulurd nincroiira Pe 
Mar^li ll.iuk. Circus liudsoniiis Pc 
Coo|)er*s Hawk, ^ccipiter cix>ptn Tc 
3S2 Hald Pagle, Ilnlix'tus leucoccphaUis 2 
^64 Amcriiaii ()4ptc>, Patidioii lialiHctus i.irolmcnfaiB i 
3*S7 ^ cllou-billed CutktK), Cocc>/iis aineru inns Tt 

3S,s niuck-billLd Cuckoo, Cocc\/iis er\throphtlialmus Tc 
390 Itcltcd KniglisluT, Ccr\leakvuii Tc 

llairv \\ oodpcckei, Dryoliales mIIosus le 
iHjuiiy Woodpeiker, I)r}obnteh puliescens nic^dianus Fe 
Red bended WoofliiCckcT, Meldiicrpcs erUhroccplidlns C 
112*7 Northern i Inker, LukipUs fiuratus lute us Te 
(2^ Chimnf\ Suitt, Chatiira ixUgUti C 
42«S Rube •throated llutiimittgbiril, Trixlnlus eoluhri** Fe 
44 1 Kingbird, T>rfinnus tyraniius C 
JS2 Clested 11 >catcher, M\iaicbus tmiilus b'e* 

461 Wood Pi'uee, Coiitopus Virens C 

46s (ireen-crested Plycatthcr, Paupidonax virescens Pe 

477, Hint Jhv C\auoeiUa eristala C 

Amenc.iii Crow, Corxiis aiiicnc.inus Fe 
494 RoUdiiik, IKdiehoiijx oiv/ivorus Ti 
4yS Cowbird, Molothnis atcr Pc 
49H R(d-uingefl Blackbird, Agclaius pluenieens C 

506 Oi chard Onole, le tenia apuriiife i 

507 Baltimore Oriole, Ictenia galhiila Tc 
Bron/etl Gmckle, ^uiscalus quiboula a^iieus C 

329 Amencan (voldfnich, Astragalinub tnstia Tc 
563 Piehl SjJdnow, hpi/ella puailla Fe 

Song Sparrow, MeloHpi/a melodia Tc 
<i.S7 Towhee, Pipilo erythroplith dnius I'*e 
593 Cardinal, Cardinally cardioalis Pe 
S98. Indigo Bunting, Cyanospi/a cyanea. C 
60S. Scarlet Tanager, Piranga cryUiroinekia Fe 
611 Purple Martin, Progne subis C 
613 Bam Swallow, Hirundo erythrogaater C 
616 Bank Swallow, Clmcola npana. C. 

619 Cedar Wax wing, Ampelu cedromm. C. 
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•624 Kcd-cycd Vire<>, Virco olivaceous C 

627 Warhlin^f Vireo, Virco jjihus Tc 

636 Black lUid White Warbler, MiuotilU vana. Te 

652 Yello^i Warbler, DcndrouM cU'iliva C 

681 Maryland Ve]low-throat, Ceothh pis trii has Tc 

683. Yello-w-hreasted Chat, Ktcria \irciis !■> 

687 Aniencan Redbtart, Setoplmf^a riiticilla Fe 

704 Catbird, Galeoscoptes carolitietiMs* Tc 

705 Brown Tlirnshcr, llaiporhyiit 1 ms rufus Tc 
718 Carolina Wien,'Hu>oUionis hidovu laiius he 
725. I/ong-billed Marsli Wren, Cistothoms paliislns Tc 
727 Whilc-bieaslcd Niithah h, SiUa caiolmtiisis Fe 
731 Tufled Titmouse, Pfli us buoloi Ft 

735 Chickadee, IMrus atnoapillus I e 

755 WckhI Thrush, n>lucichla musUlinn 1 e 

756 Wilson s Thrush, IIjloi 11 hla fustestciis I't 
761 Anitruon Rohm, Menila inigratoria 1 e 
766 Bluebird, Snilia slabs I't 

ADDITION Vb FRIK LOl NTV MST 
360 Amentiiti htjurmw Hawk, halto {»par\enuB he 
A73 Screech 0 » 1 , Megnscopsasio Ft 

501 Me«idouKrk, Sturnella iiia^na le 
540 Vesper Sjmrrow, PooCittes ^ijrHiiimtus Tc 

5^6 Orasfchopi)er Sp«rrow, \nitiiodranius 6a\aniiaruiM passennus Fe 

560 Chipping Slulrlo^^, Spi/ella socnils Tt 

617 Kough-wingrd Swallow, Sltlgidopltryv serriiKiinis Tc, 

622 boggerhtad Shrike, Lnnius ludoMtunus he 
721 Hoiist Wren, Troglod\tc*s atdon Tc 

Oberhn. Ohio 


MEETING OF THE BIOLOGICAL CLUB. 

The Biological Club met 111 the Zoological lecture room on the 
evening of Octobci 7th, at se\cu o’clock Professor Osborn pre¬ 
sided over the meeting 

The minutes of the June meeting were uad and approved 
The evening was given to reports on jiersonal work and obser¬ 
vations of tile summer 

Professor Prosser rciiortcd that he had spent part of the siini- 
nicr in northern Ohio He visited points along the Cuyahoga 
and Rocky nvers, and studied the outcrops of the conglomerate 
at Boston Ledges, Little Mountain, Thompson Ledges, NclM>n 
Ledges and at vSharon in Pennsylvania 

Professor Kellerman collected a quantity of matenal in the 
Gauley Mountains of West Virginia, adding a number of plants 
to the published list of tliat state and secunng a few that appear 
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to be new to science. He also collected several hybrid oaks iit 
Ohio, and some specimens of CiataeK^'*^) which Dr. Sarj^iit of the 
Arnold Arboretum pronounces new species A number of species 
ha\ e been added to the published state list of Ohm 

Professor Mills gave a report of the opening of a prehistoric 
mound in Ross County just outside the town of Chillicothe. A 
number of skeletons and some very valuable material were obtained 
for the collections of the Ohio Archocological and Histoncal 
Society. 

Professor Schaffner spent the summer 111 Kansas He talked 
interestingly of a visit he made to the Pottawattamie Indian 
Reservation, and showed a senes of pliotogiaphs procured dunng 
a short stay among these interesting people Scientific investi¬ 
gations were made on several subjects, among which the follow¬ 
ing may he mentioned “ The ^If-pruiiiiig of Trees . “The 
Distribution of Cacti and Ferns in Kansas," “ The Maximum 
Height of Plants," and “The Timber Conditions of Kansas “ 
Professor Landacre gave observ ations on the c'occoon-spinning 
and egg-laying of the common garden spider 

Mr Morse lueutioned procuring a w ater snake w ith thirtv -three 
5oimg Alsu that the blowing viper, Heteiodon platyrhinus, has 
some pet'uliar habits while m tonfinement One specimen if 
teased would go thiough a senes of contortions and eventually 
come to rest lying on its back If all w as quiet then it would soon 
take up Its normal attitude, but if touched, or sonicoue made a 
uoisc It was likely to tuni over on its back again 

Professor Cook spoke regarding the advance of plants in rock- 
quarries Moiiocotyls and willows are mostly biought in by 
water, while dicotvls are iinire often brought in by wind The 
iiionocotyls are the fitsl to appear as a usual thing In the 
particular cjuarrv in mind sycamores and wnllows weie the only 
trees oliserv'ed 

Mr Bridwell spent the summer in Kansas, where most of his 
time was spent m collecting plants and insects The dry weather 
appeared to have its effect, as collecting was not as goocl as it had 
bwii III former years 

Professor Oslioru showed several photographs of tracks made 
by various animals on the sand ol the lake beach at Sandusky 
Also other photographs of scientific interest, among which may 
be mention^ the fiue glacial grooves of Kelly's Island, and the 
nest of a red-bird containing three young 

A proposition to hold the meetings of the club in Orton Hall 
foi the coming year was accepted 
The Nov’cmber meeting is the annual meeting, at which new 
ofiiceis are elected, therefore a committee on nominations was 
appointed Professors Schaffner, Prosser and Landacre were 
ap^mied by the chair 

James S. Hinh, Seentary, 
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MEETING OF THE BIOLOGICAL CLUB. 

November 4 th, 1901 

The Biological Club met m Orton Hall and was called to order 
by the president, Prof Osborn. As it is customary to elect new 
officers at the November meeting each >ear, the Nonimating 
Committee presented the following names For president, Mr 
Mills, for vice-picsident, Mr. Morse, for secretar>, Mr Tyler 
Tiof ha7eiib> moved that the secretary be instructed to cast the 
unauinums ballot of the members picseut for the names proposed 
Carried Messrs J 0 Bndwell, M T Cook and Harve> 
Bniggcr were elect^ niembeis 

The retmng president, Prof. Osborn, presented a very inter¬ 
esting address, an abstract of which follows ■ 

SCOPK OK MOOKKN BIOLOGY 

It has Ijeeu the custom m this society, following a mandate 
ot Its constitution, for tlie president on retmng from the chair to 
give an address, and it is presumed that such an address will 
either bring to your attention the results of some speaal investi¬ 
gation, smnnian/e the w'ork in some field of research or outline 
the progress and problems with winch biology has to do 

When a year ago you were so kind as to honor me with this 
office, two things I think came especially to my mind ; one the 
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success of the club particularly in the new enterprise of publish¬ 
ing a journal, the other the duty, honor and privilege of pre¬ 
paring an address toi this occasion I presume you have all had 
the experience of contemplating some distance in the future a 
certain duty, debating the most suitable theme or method, and 
perhaps seen the time grow shorter and shoitcr with little real 
accomplishment If I were to enumerate the \anous topics that 
have come to tny mind as suitable foi this occasion it would 
exhaust quite u part oi our time , if I could reproduce the 
current of tliought that has flowed from tune to time along the 
pathways of such topics, 1 am sure >011 would experience a 
wearuiess that I should regret to occasion 

l*lie parts of biology which we may make thoroughly our own 
arc \ery tew It may be profitable, therefore, occasionally to 
take a general &ur\ey of the field to see what its sphere of influ¬ 
ence may be, what phases ol litc are lietng nd\aiiccd by its clis- 
co\cries or by the dislnbulion of knowledge w^hich follows It 
has seemed to me Ihtufore that it would lie appropiiate this 
evening to attempt vane such survey ot biology , even though it 
be ir.igmeiitaiy and ]tiade({uate 

For convenience 111 anangcnieiit we may grouj) this suncy 
along the lines of practical applications ot servic'e to mankiiid, 
such as occur in medicine, agiicnltine and kindred indusiries, 
domestic and social life, and those which have to dowitli the 
aequisiliou ot knowledge and with education 

Applications of biology in medical scitnce, in agncultine and 
in domestic life have in mniiv cases assumed such intimate and 
essential clmiactei that vie ottcii look upon them as applic^d 
sciences more than in an\ other wa\ 

While biology has been the hnnidalion of all rational systems 
of medicine and the constant servant oi this most beneficent of 
human professions, the forms of its uses and the wide reach ot 
Its service have so increased in lecciit >ears that w^c almost have 
excuse 111 teelnig that it is a iiKKlern acquisition 

Could the ancient disciples of lysculapius, with their \ieWvS of 
physiology and anatomy, have seen the present scojh? of these 
subjects and the marvelous results in cure and contrt>l of diseases 
by the discoveries and applications in bacteiiologv, I doubt if 
they would have iccogni/ed it as any part of their biology, vStill 
liarder would it liave been to appreciate the relations of malanal 
parasite, mosquito and man wliereby a serious disease 111 the 
latter is occasioned Intimate relations ot two kinds ot litc, as 
evidenced in the common parasites, must have been familiar from 
early times and their effects duly recognized, though their means 
of access and necessary life cycles were long misunderstood But 
such relations as are found to exist 111 the production of malaria, 
Texas fever and yellow fever have been so recently discovered 
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that we count them among the tnumphs of our modern saence. 
Indeed the dis*covery of such a relationship may be considered as 
ha\nng l5ecn impossible until the methods of m^em research and 
the basis of knowledge as to life conditions were acquired, and 
which made it possible to put the disjointed fiagments together 
With the tragments thus related the riddle seems so sim^e that 
we wonder it was not solved lx;fore, but \\ e must remember that 
11 IS knowledge which makes kuowleilge possible 

These direct advantages in medical science arc^ howe\er but 
part of the great gift to modern methods of disease control, for 
the possibilities in the control of disease by sanitation, quaran¬ 
tine, vaccination, etc , and other methods are all based on. 
biological data 

In speaking of these recent acquisitions 1 would not disparage 
those* iinjiortatit, in tact essential subjects ot longer growth 
M<xlern medicine would be a fragile structure without its basis of 
comparative analoiiiy, ph\siology, matena medica and therapeu¬ 
tic's, which have foi long years fum^shed a basis for rational 
mctluHls in surgery and medication 

With all this knowlc*dge at hand it is grievous to oliserve how 
general the delusion that disease may lie eradicated h> some much 
cml»la/oned nostrum, that some Mle ‘ Indian coinpouud ' will be 
thought to have more virtue than the most accurateh propor- 
tionecl prescription which icprcsents the lx?sl that modern science 
can do in the adaptation ot a jiarticular remedy to a particular 
ailment That tlu patent medicine business is a most gigantic 
fraud and ciiise will I believe be granted by c\er> scientific man 
who has made liiiiiselt acquainted w'llh the suhjc*ct Its immense 
profits are attcstc*d by the scjiiaie miles of advertisements that 
disgiaccthc modern newspaiKT and maga/iiie Fortunes made 
from the fortunes siient 111 such advertising, along with the coni- 
niissiotis to the lesser dealers, are draw^i from a cTedulous people 
w'ho not only rccciw no value m return, but in most cases doiilit- 
less are ac'tiially iiijuicd as a result 

That no student of biolog\ can be deluded b\ such prepos¬ 
terous claims as characlerue these compounds, in fact by any 
S3 stem of cuic not based on sound biological pniiaplcs, seems 
only a logical result of his irainitig I do not rc'call ever seeing 
the name ot a biologist among the host ot those who sing the 
praises ot some of these rotten compounds Ma>ors, congress¬ 
men, professors, clergymen and othci presumably educated parlies 
appear along with the host of those who fill this guilty list, a list 
that should be branded as a roll of dishonor I believe that 
educated men owe some measure of effort toward the abatement 
of this plague Naturally the medical profession is thought to 
be the rightful source for action, but among the uninfonn^ any 
effort there is attributed to selfish motive. Certainly some 
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measure of reform iu this direction would be a service to man¬ 
kind, and while no sensational crusade may be neceasajy, each 
one who knows enough of the laws of life to appreciate the mon¬ 
strous folly of this business has it in his power to discourage it 
within the sphere of his individual influence at least. News¬ 
papers are mostly choked off by the immense revenue denved 
from advertising, in fact I have known some which depended 
upon this as their main source of support, and have heard the 
candid statement that they could not have existed without it All 
the more honor therefore to the few, and there are a few, which 
absolutely refuse to allow such advertisements in their columns 

That the modem physician must have a thorough knowledge 
of biology has become more and more apparent He has to ded 
with life, and life thus far at least cannot be rendered into mere 
mechanical, physical or chemical factors The activites of the 
human niachme have much that must be studied from the basis 
of organic nature If we do not know all the factors or forces 
of life we do know that there is a complex or combination of 
forces radically different from any single force of inorganic 
nature Chemical affinity, physical attraction and repulsion, 
mechanical forces may furnish many aids, but the study of life 
activities must go still further To do this we must recognize 
the laws of organic life, the forces of growth and nutrition, of 
reproduction, of evolution, in fact a host of forces which have no 
counterpart in the inorganic world. 

Modem agriailture and horticulture are so dependent on the 
pnnaples of biolog> that to dissociate them does violence to 
thought Indeed this relation has existed through all recorded 
history, but in no period has the utility of biologic laws been so 
intimately blended with all the processes ot cultivation. 

The determination of the zones of greatest productivity for 
different crops, their soil requirements, the introduction and 
acclimatization of species belonging to other faunal or floral 
regions, the essentials of animal and plant nutrition, the control 
of disease or abatement ot noxious forms of plant or animal, all 
these and more are embraced m the service of biologic science to 
agnculture m its various forms and thus to human interests. 

Among special cases cited, but which c'aniiot be printed here 
in detail, were various plant diseases, and particularly various 
insect pests, and the discovenes which have brought them more 
or less under control. 

Aside from the sources of food supply, which come under 
the general term of agriculture, we derive many articles of diet 
from sources dependent on animal or plant hfe. The vanous 
fishery industnes and oyster culture which have been so wonder¬ 
fully promoted by biolopcol investigations are excellent examples 
of the service of science to mankind. Game laws for the protec- 
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tion of certain forms of life of utility to man and the possible 
sources of food from various animals or plants not yet utilized 
may be mentioned here. Clothing comes m for its sliare, as in 
the methods for protection of silkworms, the saving of fur seal** 
and other fur-b^ring animals from extinction, and the use of 
various fibre plants. The successful growth of sponges, of pearls 
and many other articles of domestic comfort or omamait are 
connected in one way or anothex with biological problems, and 
their fullest development dependent on rational measures possible 
when the biological conditions are known 

In another w*ay thtse questions enter into our soaal aud 
commercial lite The rights of property in the migrant or semi- 
migrant forms of life have biologic as well as legal basis and 
some quite peculiar legal decisions would doubtless have been 
\ery different had the biology been appreciated. The classifi¬ 
cation of turtles as ‘ vemun ’ since they are neither fish nor 
fowl may be given as a case m point Equally absurd and some¬ 
times more disastrous arc some of the rulings by customs oiBcers 
whose knowledge of biology was doubtless derived from a greek 
lexicon or some equally good authont> Such quarantine re* 
slnctions as have been imposed upon certain products by some 
governments show total lack of knowledge as to the possible 
conditions of injurious transportation or else llie iijisapphcatiou 
of them to serve some special end. 

The exclusion of Amciicaii pork and American fruits from 
certain countries, the contioveisy over the iiir seals in Alaska, 
the inconsistent laws ot states or nations regarding game, are 
some ot the instances where it is evident that the law-making 
jiow'er and the agents of diplomacy need to lje re enforced with 
definite laological knowledge 

Hut theic IS another phase quite distinct from the purely 
utilitarian Biological science opens up to us the facts of life 
and solves some ot the questions of the greatest interest to man¬ 
kind What IS life^ What its origin^ What are the factors 
that have controlled its development and the wonderful complex¬ 
ities which we observe in its distribution and adaptations^ 
Are the forces that operate in the living organism merely physical, 
mechanical and chemical or are there activities inherent in life 
Itself or that operate only in the presence of the life containing 
complex > Certainly, in no other branch of science are there 
problems more inviting In no other has present knowledge 
given gieater inspiration or greater intellectual service to man¬ 
kind 

Th-‘ field for acquisition of knowledge widens with each new 
discovery We no sooner gain foothold m some hitherto unex¬ 
plored realm than we become conscious that beyond this lie still 
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other realms, knowledge of which has been dependent on knowl* 
edge of the routes by which they may lie reached. 

Thus structure must be known to understand function,abid 
functiou known euables us to interpret structure. Evolmon 
could not be demonstrated until after there had been gathered 
the uecessar}' materials to show lelations of different organisoib, 
past and present But, evolution known, and vast arrays ot 
structure become intelligible Without the knowledge of organic 
distnbutioii no laws of distribution could l^e framed, but without 
the expldiiation ot distribution afforded by evolution the facts 
are an unmeaning puz/lc vSo, too, without an effort at sy.ste- 
matic arrangement of plant and animal forms no fundamental 
law of relationship could have lieen discovered, but given a law 
of relationship and systematic biology assumes a totally different 
aspect. Recognition of the multitudinous forms of nature are 
but one step then in the presentation of the vast concourse in 
their proper relations 

No doubt biologists will persist till every form of life has been 
adequately described and some means of designating it adopted 
So much maj be expected trom ihe eiithusmsni ot the sjsteniat- 
ist Some centuries of effort must, ol course, \k expected to 
elapse before the task is done But it is evident that the modern 
biology IS much less concei ned in the mere recognition of these 
iiniunierable forms of lite, these remottsl expressions of the force 
of evolution, than ni the gniinng of some adequate conception ot 
their relations, the forces ol adaptation that have fitted llieiii for 
their particular niche lu the realm of nature, their relation to the 
other organisms with winch thev are associated and which con¬ 
stitute for them a semree ot support or a menace to existence 
That is, modem hiologv concerns itself not only with the elements 
of structure in the organism, with the means it has of pei forming 
its varied functions with the aggregate of individuals winch con¬ 
stitute Its species, but goes on to its relations to all the influences 
and forces which have made it w’hat it is and which sustain its 
specific existence Less than this is too narrow a \iew of the 
province of biology. Here is unlimited scope for the student who 
pursues knowledge for love of knowledge 

As an inspiration to the general student the field of biology has 
always held an important place, and in these modern times its 
fasdnatioii is as potent as ever Men have attacked the problems 
of life from many different viewpoints with greatly different aim 
and great difference in preparation and method m their work. 
Some of these hav'e sought merely for inspiration for literary 
effort, but so far as their records have l>een exact and truthful 
they are contributions to saeiice, when inix^d with ''vain imag¬ 
inings ’ * they become literature and not science, although their 
right to rank here may depend on literary uunt Every grada- 
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tioii from pure fictiou to pure aaence may be found and every 
grade of literary merit as well White and Cloldsmith, Wood 
and Figuier, Kipling and Seton-Thompson, with many others 
that could be at^, illustrate thib wide divergence among writers 
who have written to the entertainment and the greater or less 
profit of their readers The value of such works os these is 
rather bard to estimate, especially from the scientific standpoint 
and particularly when one is under the hallucination of a b^uti- 
ful piece of literary creation They furnish eutertaiiiraent and 
cultivate imagmation, some of them stimulate observation and 
awaken an interest m nature, but unfortunately many of them 
coiitiim so much that is inexact or erroneous that they may sadly 
encumber the minds of their readers 

But 1 would like to call attention here to what appears to me a 
fundamental condition ot scientific work and thereby a necessary 
result of scientific truining Science is naught if not exact. 
Accurate obser\"atiou, accurate record, accurate deduction from 
data, all of which may be i educed to simple, plain honesty 
Am thing else is error, not science It is not that honesty is 
the best policy,’* but that m science honesty is the only possible 
ixilicy Hence, scientific training should give to every student 
this one at least of the cardinal virtues, and we may claim with 
justice this ad\nntagcas one of the results to be derived trom 
pursuing scientific studies, In fact the relation of science and 
biological science, no less than any other, to general schemes of 
education, has been one ot its most important contributions to 
humanity 

Btolog> has influenced modern education both 111 the matter 
taught and the method of its presentation It has gone farther 
and farther into the mysteries of nature and opened up wider 
fields of knowledge It has insisted that the student should be 
Lraintd not only in the facts and the accurate interpretation of 
facts, but in the methods by which facts ma> be obtained, thus 
providing for the continuous growth of the substance from which 
Its principles may be verified and definite conclusions reached 

In recent years there has been a wide demand for the more 
general distribution of knowledge of nature, and nature study ** 
has had a prominent place m the discussions of educators. I 
must confess to some tear for the outcome of w'ell meant efforts 
to crowd such studies into the hands of unprepared teachers, 
though surely no one could w'lsh more heartily for a wider exten¬ 
sion of such work well done It is encouraging to note steady 
progress in this line and wc should be content not to push ahead 
faster than conditions will warrant. 

Our science is an evergrowing one, and I wish to mention 
briefly some of the conditions of biological research and the con¬ 
ditions essential to Its successful prosecution. The time has 
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passed wheii it is possible for the isolated individual to accom¬ 
plish much of anything of value in the growth of saence Such 
instances as the cobbler naturalist can not well be repeated under 
present conditions, and biological workers must exp^ that some 
part at least of their time is spent where libraries, museums and 
scientific workers are to be found. I recall meeting some >ears 
ago in an obscure little village, with a young man who was fol¬ 
lowing a trade, but whose ardent love for nature had brought 
him to take up the study of a certain group of insects, and in this 
group he had conceived the idea of preparing a work covering the 
geographical distribution for the world With scarcely the 
wginning of a library, W'lth no access to general collections, 
ap]%Tentl> with no conception of the stupendous nature of the 
task he was so ambitiously undertaking, there was perhaps little 
danger of his discovering the hopelessness of Ins case He doubt¬ 
less gained much pleasure and individual profit in the quest, but 
for the progicss of science, how futile such attempts Isolated 
work IS often necessary, often the only way in which certain data 
can be secured, but if isolation be permanent, if it means to lie 
cut off from the records of what has already l»een done m one's 
line of study, progress is painfulb' slow' and results of little value 
Access then to the world’s stoiehoiises of knowledge, to libraries 
and imiseuins wdicre one may deternune the conditions of jiro- 
gress on au> gi\en problem is an iinperati\e condition to satisfac¬ 
tory research 

Another condition almost as imperative is time for extended 
and consecutive work There aie comparatively few places 
where, after passing the stages of preparation, one may have the 
opportunity to give uninterrupted time to pure research, but 
fortuuately such opporlimities are increasing 

Another factor is necessary equipment, a condition varying 
indefinitely with the problem undertaken. Studies of some of 
the .simpler processes of life may be successfully earned on with 
barely any apparatus whatever, while others require the most 
costly and complex of machinery Deep sea investigations, for 
example, are possible only with a suitable vessel and elalioiatc 
apparatus for dredging and other operations, and such expedi¬ 
tions as that of the Challenger, the Blake, the Albatross and 
others involve such vast outla>sthat only the liberality of nations 
or of the very wealthy render them possible. 

However, the modest student without a dollar to invest m 
these expensive undertakings may have the opportunity to work 
as diligently and effectively as any So. too, the costlv equip¬ 
ments of marine stations, of universities, of national and state 
museums are open to every earnest worker. 

Still another condition related to the best effort in research is 
a satisfactory outlet for publicatiou. Probably no investigator 
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enters on an elaborate extended research without the expectation 
that such results as he may obtain, especially such as are novel 
and important to the growth of saence, shall at some time be 
given a public hearing and a permanent record in the annals of 
saence However much this ambition may be overworked and 
abused, it mubt be considered the logical and legitimate outcome 
ot research, valuable as au incentue to work, essential to the 
]»roCTes 5 of science. 

The output of scientific laboratories is always pressing hanl 
upon the organs of publication, and though wc have numerous 
periodicals open to all, many societv proceedings and transactions 
devoted to Iheir membership, university bulletins intended pri- 
manly for the staff and students of each institution, still adequate 
publication facilities are often wanting Especially is this true 
regarding the suitable illustration of papers which depend largely 
on plates or drawings for the elucidation of the text Our own 
modest effort in Thk NattikaijsT is an attempt to meet one 
phase of this demand, but >011 all appreciate, I think, that it is 
insufficient for the needs of our owm institutnm Some ot the 
more extended paj>ers resulting from the w^ork of cither students 
or faculty must suffci oblivion, delay or inadequate presentation 
Evidently a publication fund is one of our pressing needs 

Opportunities for research have teen much mcreQ«;ed within 
recent years, and now it is iwssible for one to look forward with 
some assurance to a career 111 research pure and simple if that is 
his desire As many of those present doubtless antiapate such 
career, it maj not be amiss to mention some of the opportunities 
that now present Positions 111 connection ivitli uni\ersities and 
colleges now as for a long time jiast offer some of the most avail¬ 
able openings Ecllowships, and positions as assistants with 
comparatively light duties w^ith exiiectalion that the holder will 
rlcvote himself to investigation that will advance his branch of 
science are <>ffered in many places and their value is showm by 
the numerous candidates tor each position Many government 
positions in Department of Agriculture. Geological Siir\ey and 
Fish Commission deuiaud a high degree of training and offer 
exceptional opportunities for research 

The first few years following graduation are golden days of 
opportunity in the way of research For the majority, perhaps, 
these are the days when the greatest amount of original study 
may be possible and under conditions favoring the greatest 
productivity As time passes and duties and responsibilities 
increase the opportunity for uninterrupted work grows less and 
less. Of course original work should follow necessary prepara¬ 
tion but can not be postponed indefinitely, in hopw of a more 
favorable season, if the individual hopes to accomplish anything 
of value in his chosen science. Too early publication however is 
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to be discouraged. Most good tbiugs will keep for a time at 
least, and the opportunity to test and verify investigations before 
publishing lb desirable. It is unwise to attempt to harvest a 
crop of glory, in saentific Selds at least, before the seed has had 
time to germinate. The extremes of too hasty publication and 
indefinite delay are both to be avoided 

But this disjointed address must be brought to a close, I have 
indulged in a medley rather than pursumg a connected theme, 
but it has been in my mind to show how the influence of modem 
biology has been felt in every phase of human life and modified 
every phase of human thought It touches history and illumines 
it as a record of human activities, the niodificatioiis and adapta¬ 
tions of the most dominant organism of earth It touches lan¬ 
guage and infuses it with life as the highest evolution of all 
means of communication among animals It enters the sphere 
of human relations and we see society, government, law, as the 
most complex expression of forces operative all along the line of 
organic life 

We may gam inspiration 111 our work from the thought that 
our field of labor gives opportunity for the highest service in the 
advancement of human interests and the intellectual uplift of the 
race 

The club extended Prof. Osborn a vote of thanks for his 
valuable address. 

F J Tyi.KR, Sfcreiary 


The Ohio State Academy of Science held its eleventh annual 
meeting at the Ohio State University m this cit> on November 
29th and 30II1, Between thirty and forty papers were given and 
the attendance was considerably above the average. On the 
evening of the 29th a joint meeting was held with the Modem 
Language Assoaation of Ohio, which held its annual session at 
the University on the dates mentioned above The committee 
arranged an interesting and appropriate program for the evening 
and a large and appreciative audience responded. The Academy 
meetings have been held heretofore during the Chnstmas vaca¬ 
tion, therefore holding it at this time was an experiment, but 
judging from the program, attendance, and enthusiasm mani¬ 
fested, the meeting this year may be said to be one of the best 
the society has ever held 


It is of more than ordinary interest to be able to record the 
taking of specimens of the European mff, Pavonc lla pugnax 
(Linn.) in Ohio Two male sp^imens are in the Dr Jasper 
collection at the Ohio State University, one taken April 28th, 
1879, at Columbus, the other November loth, 1872, at the 
Licking Reservoir. 
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FIFTY ADDITIONS TO THE CATALOGUE OF OHIO 

PLANTS. 

W. A KSI.LKRMAN. 

The plants listed below have been found growing in the State 
\iUhout cultivation. A large number of them are adventive 
species but not hitherto recorded in the Ohio list. Three of the 
names occurred in the old lists and were noted in the Catalogue 
of 1893 by Kellermau and Werner, but were discarded 111 the 
Fourth State Catalogue, published in 1S99 These here referred 
to and which are below restored to the Ohio list, are Nos 
1423^, and iggoyia. No. 893 a was included in L. D Stair's 
list of Railway Weeds All the others are wholly new to the 
listed flora. While several persons have contributed to this 
increase, special thanks are due to Mr. Otto Hacker, who formerly 
as well as at present, coutnbuted largely to a fuller knowledge of 
the State flora Mr Hacker has furnished specimens of all the 
speaes credited to him below and these are deposited in the State 
Herbarium The rich field for adventive species in the region 
of Painesville may lie understood when it is stated that the 
extensive and long-established nursery grounds of Storrs and 
Hamson are locat^ at this place. 

I a Botrychiutn lunana (L ) Sw Moon wort, Painesville, Irake Co 
Otto (locker 

aoi a Apera 8 pica<venti (L ) Beauv Silky Bent-graas Wildstraw 
Paine&ville, I^ke Co Otto Hacker 
^ Airacar>ophyllea Silvery Hair-groas. Rarely escaped Paines- 
\il 1 e, Lake Co Otto Hacker 

353 < 7 , Festuca tnyuroa L. Rat'a-tail Fcscuc-grasa Poinesville/Lake Co 
Otto Hacker 

272 a Hordeum sativum Jesseii Common Barley Occasionally escaped. 

373^ Honleum dishchum L Two-rowed Barley. Rarely escaped 
Painesville, Lake Co Otto Hacker 

470a T^na lycloatasd (Ell) Chev (L valdiviana Phil ) Valdivia 
Duckweed. Richmond, Lake Co Otto Hacker 

^57 a GenimiDKia cliinensis (L } Kuittae Blackberry Lily Escaped. 
Franklin Co. J H Schaffner 

557 ^ Crocus vemun All. Crocus Escaped Painesville, Lake Co 
Otto Hacker 

568a Limnorchia hyperborea (L.) Rybd (Habeuana hyperborea (L ) 
R. Br ) Canton. Mrs, Theano W Cose 

670a Quercus alexanderi Bnttoi]. Alexander's Oak **Ohio," N. L* 
Britton, Manual of Flora, 336 This was formerly Gonfnaed 
with, or included in Q acuminata, and like the latter Is not 
uncommon in Ohio 

683 a. UrticaurensL Small Nettle Painesville, Lake Co Otto Hacker. 
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754 a Acnida tamanvinA proitrata Uhne and Bray Paities^ille, Lake 
Co Otto Hacker 

763 a I’ortulaca grand iflora Hook (rarden Porlulaca Sun Plant 

caped. Roadbides St Marya, Auglaize Co A Wetritein 

775 L^(■hnl8 vesicaria L L>chins Escaped l^inesMlle, I^ake Co 
Otto Hacker 

KH6^i Kumaria parvifloiu Lam Small Puiiiitury Paiiiesville, Lake Co 
Otto Hacker 

S93CI. Sisymbrium altiasiiuiun L Tall Sis^nibnoin L D Stair ni List 
of Railroad Weeds Paineaville, Lake Co Otto Hacker 

894^1. Myagruni perfoliatuiii L My.igrum Paines\i 11 e, T^ke Co Otto 
Hacker. 

1)71 a Camclina microcarpa Amir/ Small-fruited False-flax Paine^ille, 
Lake Co Otto Hacker 

9840 Rubas neglectus Peck Purple Wild Raspberry Paiiiesville, Lake 
Co Otto Hacker 

9Ss<i Rubus phoenicolasius Maxim Japan Winelierry Escaped from 
cultivation , conies freely from seed, and propagates by tips 
Painesville, I^ke Co Otto Hacker 

iu(i4a Potcntilla puinila Poir Di^arf Fivc-flngcr. Painesville, Lake 
Co Otto Hacker 

1026^ Sorbus aucuparm L Euiopean MoiiiitAin Ash b.M'apcd Paines- 
\ille, Lake Co Otto Hacker 

10^1(7 Prunus mahaltb L MaUaleb Perfumed Cherry Columbus, 
Franklin Co W A Kellaruiau Painesville, Lake Co Otto 
Hacker 

1054 a Acuan illinoeiisis (Mx ) Kiiut/c (Desuiantliua brachylobus 
Bentli ) Illinois Mimosa Now Richmond, Clermont Co 
A I) Selby 

10710 Tnfolium dubium Sibth Least Hop-Clover Painesville, l^ke 
Co Otto Hacker, 

1091 a Coronilla vana U Coroiiilla, Axsood, Axwort Paineaville, I^ke 
Co Otto Hacker 

1123 0 Vicia nugustifoha Roth Smaller Common Vetch Painesville, 
Lake Co. Otto Hacker 

11710 Euphorbia cuphoapenna (Hnglem ) Bow Warty Spurge. Pame<i- 
ville, Lake Co Otto Hacker 

11950 Kuonymus europaeiw L Spindle-tree Escaped Painesville, 

Lake Co Otto Hacker 

1265 a Violn odorata L English or Sweet Violet. Evaped Painesville, 
Lake Co Otto Hacker 

1301^ Kneiffia hneans (Mx ) Spach Narrow-leaf Sundiopa Paines- 
vilU, l^ke Co. Otto Hacker 

ijl^ Spigclia mar>laiid]ca L Indian l*ink or Carohnia Pink PI M 
V A. P Morgen North Madison, Lake Co D W. Talcott 

15020 Asperugo procumbena L German Madwort Catchweed 

Puuesville, Lake Co Otto Hacker. 
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]554tf Scutellana parvnia ambixua Femald Ohio," Nuttall Greene 
Co,, K L Moseley , MontKouicry Co , W IT Young , Frankl ii 
Co , K. E Bogue , Gallia Co , J W Daiis 

1556SaUm lanceoliita Wilhl I.ance-leaf Sage By roadside near 
Columbus W A Kclleriiiaii 

i 5S6(I Mentha longifnlia (T«) Huds Horse. Mint Paint.s\ille, Taike 

Co Otto Hacker 

1600PhyBalls franclieti Mast Cliiiiese Lantern Plant Escaped 
Pamesville, Lake Co D W T.ikott 

i6t.iqt^a Datura mettlL Kntire-leat Thorn-apple Kscaiied. Paiuesville, 
Taike Cu Otto Hacker 

1611 b Kickxia spiina (L ) Dumort (Klatinoides sjiuria Wet/st ) Panics- 
ville, i^ake Co Otto Hacker 

1690^1 Diodia tere? Walt Rough Hutton->\eed PainesMllc, Laki Co 
(Uto i tacker 

1702CI AapLrulahexaph> 1 la All Asperula Escaped Paincsville, Trakc 
Co (>tto Hacker 

1712^ Viburnum lantana L Wayfaring Trie heaped Paincsvillc, 
Lake Co Otto llackei 

17^2 fl Valeriaua ofTinnalis L Garden \ alei lan Escaped l^inesville, 
Lake Co Otto Hacker 

1756^7 Aniosensuiininia (L ) Duinoit LnmbSuccur} Painesville, Lake 
Co Otto Hacker 

17^6^ Hypochaerib glabra L Smooth Cat’s-car Painesville, I^ikc Co 
Otto Hacker 

I7h6r laictuia \iro&a L Strong-seen led Lettuce Confused with L 
fuaiiola according to Britton, being the coininoncr of tlie two 
species (A I) Selby, Meeting Ohio Acnikmy of Science, 
November, 1901 ) 

177^0 iJieracium pilosclla L Mouse-oar Hawk weed Paim^ville, T^ake 
Co Otto Hacker 

i990<jj Tanacctum yulgare cnspuni DC Tansy Painesville, T.ake Co 
Otto Hacker. 


BOTANICAL CORRESPONDENCE, NOTES AND 
NEWS FOR AMATEURS. I. 

Conducted by W A Khrj.KUUAN 

fUm r. It has been asked how many species of plants occur 
m Ohio. Only a guess can at piesent be made lu the Cata¬ 
logue of Ohio Plants, by Kellerman and Werner, prepared in 
1893, there were listed 1,92s Sperinatophytes, 68 Pteridophytes, 
335 Bryophyles, and 1,400 Thallephytes The Fourth Cata¬ 
logue, by the writer, published m 1899, gave 2,025 species of 
Pteridophytes and Spemiatopliyles. While many additions to 
the previous list were includ^, verj^ many species formerly 
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reported were excluded because unauthenticated by herbarium 
speamcns, and others were undoubtedly extra-limital for Ohio 
Two Annual Supplements to this catadogue have been issued, 
bringing the number of species of the vascular plants, nearly all 
authenticated, up to about 2,150 The mosses, the higher fungi 
and the lichens nave been listed with some degrcc^of fullness, 
but most of the other lower plants have been very incompletely 
placed on record, though large collections, only partially worked 
up as yet, are now in the herbarium of the State University 

Item 2. Miss Ruth £ Brockett, of Rio Grande, Gallia 
County, Ohio, has found the Showy Skullcap. Scutellaria serrata 
Andr , previously unreported for this State The distribution, 
as given in Britton's Flora, is New York and Pennsylvania to 
North Carolina, Illinois and Kentucky. In the Rio Grande 
region many interesting or new plants for the Ohio list have 
hitherto been detected by Miss Brockett, as the Fringe Tree 
(Chionanthus viiginica), the Purplish Buckeye (Aesculus 
octandra hybrida), and others too numerous to mention 

Item 3 An interesting and suggestive study has been pub¬ 
lished by Herman Dingier (Muenchen) on the organs for wind- 
dispersal (flug-organe) in the Vegetable Kingdom The title of 
the book is “ Ein Beitrag /ur Physiologic der passivcu Bewegun- 
geii ini Pflan/cnrtich/' After describing fully the mechanics 
involved, and the methcKls of investigation, the author enumer¬ 
ates the ChtcJ Typ€^ of the flight organs as follows (prefixing to 
the word “flyer’* the descriptive words, i, dust, 2, granule, 
3, bubble , 4, hair , 5. pan ; 6, umbrella , 7, sail, 8, disk-twisl; 
9, barrel-twist. 10, plain-twist. ii, screw, and 12, screw-twist) 

I (tfoup 

1 Staubflieger, e g Micrococ«.ii9, ISiffball, Spores of Mosses, Pollen 

2 Komchcnflieger, e g Poppy, Species of the Pmk Family, Oro- 

bandMccrC 

3 Rlasenflieger, e g Ironwood (Ostrya), Valetiauella, Rliuscotiniis 

4 llaarflieger, e g many BromeliacCtU, Pitcaimia. etc 

5 NapfBieger, e g Wafer Ash (Ptelea tnfoliata), Cochlcospennum 

6 Schirmflieger, e g the Coniposit4£, Milkweeds (Asclepiadacea:). 

Willows 

II. Group 

7 Segelflieger, e g Cross vine and seeds of other Bignonuuw 
III Gronp 

a. Scbetbendrehflieger, e. g flattened seeds of the Ins, and Lily 
families. 

9 Walzendrehflieger. e g. Silver bell (Halesia), Knotweed (Poly¬ 
gonum), etc 

10 Flattendrehflieger, e g Tecoma staua. (The Ailanthus type ) 



Dec., 1901 .] Ncte to Ohio Fmgi £Smcea^. i6i 

IV. Gronp 

IX Schraubenflieger, e g. Maples, genera of Conifene, Sapmdacesc, etc. 
V Group 

13 SchreubendrehAicger, e. g fmit of TJriodendron tnlipifera 

Item /. The recent death of Thomas Meehan, horticulturist 
and botanist, removes from the list of active American workers 
one whose numerous, accurate and onginal observations contrib¬ 
uted greatly to the advancement of botanical science. 


NOTE AND CORRECTION TO OHIO FUNGI EXSICCATI 
W. A KBLtaRMAN 

A cntical inspection of the nomenclatuic used for the first 
Fascicle of the Ohio Fungi might seem to warrant the conclusion 
that the judgment of more recent workers is sometimes ignored 
and that a too conservative course has been adopted Rut it 
should be remembered that the mam purpose is to furnish Ohm 
material accompanied b> names (occasionally synonyms) that 
\vere undoubtedly applied to the species represented I ha\e 
preferred to use for the Rust on Sunflower, Puccinia helianthi, 
rather than P taiiaceti - recent work on other species suggesting 
that with this also when fully studied, a physiological distinction 
may supplement the too insignificant morphological difference 
Again, I have used Aeadium album, which CHiitoii applied to 
the first stage of the Ilredine found on Vicia, not ignorant of the 
tact that Dictel gives this as a stage ot Uromyces albus—but 
should not this first be substantiated by cultures^ It is to be 
added that through inadvertancy Peck’s later name (Aecidium 
porosum) was u^, hence here follows a corrected label with 
both Clinton’s and Peck’s descriptions 

2. Aecidium album Clinton. 

Aeadium porosum Peck. 

On Viaa amencana Muhl. 
lyokeside, Ottawa Co., O. May 17, 1901. 

Coll. W A Kellemian. 

" Aecidium album Clinton, spots none, pendia scattered, short, 
white, the margin subentire ; sfwts toI globme, white, about oooH 
inches in diameter ” Report on the State Museum, State of New 
York, a6 78 187^ 

*'Aecldium poromtm, Fk Spots none; cups crowded, deep- 
seated, broad, wide-mouthed, occupying the whole lower surface 
of the leaf to which they mve a porous appearance, spores orange- 
colored, subangiilar, odo^ nor inch in length *’ Botanical Gaz¬ 
ette, 3-34 A^, 1878 
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NOTES OF TRAVEL IN PORTO RICO. 

KOHKRT K GkIOIiS 

B> its con6)(uration, Porto Rko is ilivideil luto two parts very 
distinct from each other in almost cvci y respect and of pnmary 
importance in all the affairs of the island The north side, which 
comprises aliout two-thirds of the total area, is kept constantiv 
wet with almost daily rams On the south it has been known 
not to rain for n whole > ear in some places On the north side 
>;rows an abundance of luxuriant, tropical \efiretation, on the 
south in many localities are barren hills covered only with scrub 
lirush But throughout the island there is f^eat local variation 
in all the climatic and physical conditions 

Along most of the noith ‘ 4 idc there stretches a low, coast plain, 
out of which rise numberless, small, steep hills This plain, 
tverywhere well watered, is in most places very feitile, but in 
the \ icinity of Vega Haja it Iktcoiucs a sandy waste This .sand 
desert is one of tlie most peculiar places it lias ever been my 
tortune to visit There is no grass (turt-uiaking grass is almost 
unknown 111 the tiopics), neither are there large trees E\ei>- 
wherenic low bushes not much more than ten feet tall The 
sand beneath them is bare in many places, but is covered in others 
with various foims ot herbage, most of which, instead of being 
comixiscd of desert foims, as would lie ex|)ected, is made up of 
the most typical w'ater-loving plants, among w^hich, Sphagnum 
(two species) and Utnciilana are notew^orthy Imagine, if yon 
can, a sphagnum bog shndiug into loose sand in a distance ot 
only ten feet w'lth no change in level The explanation of this 
peculiai fact is, however, not hard to find The rainfall is so 
copious that wherever there is aii> means of holding it, the 
hydrophytes take hold and spread, themselves acting as water 
holders when once slai ted, while in other places the water quickly 
sonks into the sand and leaves it ns dry as ever 

The ph|in on which this sand desert is located is separated in 
most places from the sea by low lulls It is very level and was 
probably one'e cfivertHl with water out of which projected many 
rocky jalands—the limestone hills of to-day These hills are a 
very characteristic feature ot the country From an incoming 
vessel they are plainly seen projecting like saw teeth all along the 
e'oast, from an eminence back in the country they appear to 
have no system or regularity whatever, Init stick up anywhere 
sharp and nigged as though shaken out of a dice box onto a 
boaid Further inland they are closer together with no plain 
hetweA, though m other resoects like those of the coast 
It IS as though they were eroded when the sea stood lower than 
It does to-day, perhaps very much lower; then the valleys were 
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filled up during a period when the sea was slightly higher than 
at present, whence it has receded and left the island of to-day. 
They are covered with a characteristic jungle, rising conspicu¬ 
ously out of which IS the *'Llunie’' palm {Aena attenuaia) whose 
graceful stem, only about halt a foot thick at the base, attains a 
height of a hundred feet, tapenng till it is only three or four 
inches thick at the top. It is nearly white and at a distance 
entirely invisable, so that the crown of leaves looks as though it 
were floating around 111 the air above the surrounding vegetation 
Further inland the limestone hills giv'e way to others of red 
clay The clay, like the limestone, is very deeply eroded In 
most places it is so continually washed down that the sides of the 
hills stand always at the critical angle and arc ready to slide from 
under the feet of the explorer Indeed it would lie impossible to 
climb them were it not for the numerous bushes e\erywhere 
standing ready to lay hold on Here abound ferns, Melasto- 
niaccae and other plants oi humid legions Tree ferns are very 
common , the largest Ixflong to one species of Cyathia Its 
beauty is simply l^evoiid description Imagine, you who have 
never seen it, a trunk thirty feet tall surmounted by a crown oi a 
dozen or fifteen great leaves made up of a score or two pinnae of 
the size and grace of oidmary ferns and >ou have the compon¬ 
ents—not the ensemble—of the tree fern. 

This red clay region is the land of coffee Everyw’here the 
novice thinks the hillside cov'ered with jungle, which turns out 
to be only poorly kept coffee plantations The ctiffe-c region is 
coextensive with the range ol several plants Tw'o or three 
speaes of the pepper family, with large peltate or round leaves, 
are found only heie , and WMth one or two exceptions the Melas- 
tomaceae occur only in this wet c'ountry. Tlicy are a v'er> large 
group of plants common throughout the tropics, hut represented 
ill the noi them states by the coinmuii Khexia Its members may 
be known anywhcic bv their three-nervx*d leav’^es, many of which 
are beautifully patterned and marked so that even among other 
tropical plants they are conspicuous for their beauty 

When we cross the summit wx come upon a diffeient sort of 
v'cgetatiou , cacti take tlie place of tree fenis, and instead of wet 
jungles we have dry sciub brush full of spiny and thorny shrubs 
with almost every soi t of prickle one can think of One who has 
never encounter^ them can scarcely appreciate the abundance 
and effectiveness of tiopical thorns These thickets of brush 
extend over most of the undisturbed portion of the south side 
Everyw'here through them there are scattered cacti of several 
sorts: but near Guayanilla, a few miles west of Ponce, these 
become relatively much more luuneroua so as to form a ventuble 
cactus desert Only here is the largest fonn present. It is a 
large Opuntia with a bare stem and long arms radiating m one 
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or two whorls near the top. Besides it there are several spedes 
of Cereua and another small Opuntm similar to the common pnckly 
pear, together with a species of the same group cultivated for its 
fleshy touches which are eaten All through this dry region 
agaves or century plants are \ery common There seem to be 
several speaes, but they are such terrors to botanists that it is 
hard to tell anything about them 

From this bnef sketch it will be seen what a diversified flora 
Porto Rico offers to the student There are opportumties for 
several ecological studies of surpassing intciest, and on the sys¬ 
tematic side the work has only b^n begun At present there are 
scant facilities for the student, but with the fuller occupation of 
the island by Amencaii goveniiiicnt and customs, we nia> hope 
that some of our enterprising universities will establish there a 
school of tropical agncultuic and butauy, fields now' white for the 
liarvest but almost without workers 
Wiishington, 1) C , (ktol>er 30, 1901 


SALAMANDERS TAKEN AT SUGAR GROVE. 

Max Mohsk 

On May 2S, 1901, Prot Hme, while c'ollectiiig m the hills at 
Siigai (jrovc. Fairfield County, O , found a salamander under a 
piece of pine log on the slojic of a hill, about a hundred yards 
troiii water It w^as, for the time, put in a jar along with several 
individuals of Desmogiiathus tusem Raf , which w^ere taken in, or 
wntlim a tewv feet of the rivulets which flow down the valley 
Aside from this specimen taken on the hill-side, all the specimens 
w’ere found not farther than a half dozen teet from the water 
When the collections were examined in the laboratory it was 
found that the single specimen just mentioned differed in many 
respects from the others' This led to investigation and it was 
found that it conesi>oiidcd cIosel> wnlh tlie description of 1 ), 
ochiopha^a Cope. Thus, the posterior portion of the mandible was 
edentulous, no tubercle in canthus ocelli , belly paler than in 
any of D. fusca taken, length nearly three-fourths of an inch 
shorter than the others , a light bar from eye to corner of mouth , 
tongue free behind , parasphenoid teeth separated behind The 
specimen was kindly examined by Dr J. Lindahl, of the Cincin¬ 
nati Society of Nat Hist , who is acquainted with the form. He 
agreed that it corresponded w'lth the description of Cope. 
Whether the characters as given above are sufficient to place the 
specimen under ochropheca is a matter hard to decide Cope 
gives the range of ochrophxa as in the Alleghenies and thdr 
outlying spurs ’’ Dr Lindahl has a specimen from Logaiisport, 
Ind , taken November 10, 1900 
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FISHES TAKEN NEAR SALEM, OHIO. 

E B. \VlI.UAMSON 

The present short list is published, not because ot any records of 
speaal interest, but iii order that a record may be made of the 
&h known certainly from the headwaters of Beaver Creek In 
the case of fish the most logical and significant way to indicate 
distnbution IS certainly b> streams, and a very small contribution 
to the ichthyology of the above named stream is here presented 
About three-fifths of Culumbiaua Cuunt> is drained by lieaver 
Creek, one-fifth bv the Mahoning River and streams leaMng the 
county to the W'est, while the remainder enters the Big Yellow 
and Little Yellow Creeks Beaver Creek is practically confined 
to Columbiana County, though it empties into the Ohio River in 
Pennsyhania at Smith’s Ferry, just alxive the state line The 
relation of Bca\er Creek to the Mahoning Ri\er is interesting, 
the two being in general, arcs of concentric circUs with the 
Mahoning outside A person going directly west fiom Salem 
crosses Middle Fork of Beaver Creek first, then tlie Mahoning, 
and the same is true if he goes directly north or directly cast 
South-west of Salem the small stiearns cmpting into the Mahon¬ 
ing have not been seined From one of these Hcniian McCaiie has 
taken a specimen of Ichtlij oinj/oii cxmcolor which is preseivcdin 
the Salem High School collection with the othci species here 
recorded All the other streams in close pn)xinnt\ to Salem are 
pari of the s>stem of the Middle Fork of Bea\er Creek, with the 
exception ot Cold Run, which flows almost directly s<»iiih into 
the West Foik of Bea\er Cieek, the stream thus formed soon 
being augmented b> the waters of llie North Fork 

Seining lias been done only near Salem in small tributaries and 
w^here Middle Fork has an a\erage width ol not nioietlian Icii or 
twelve feet Mr. Alliert Hayes, Mr J S Johnson and Mr 
F W Webster have helped me draw the seme Mr. Wel>ster 
has also given me many valuable suggestion', as to suitable 
localities 

1 Aineiurus xncla^ (Raf ) Rare, only in main btream 

2 Cntostomuscomtncrsoiiu ) Common, main Htream and tnbiUanes 

3 Cftto*itoniiUi nignennb be 8 Taken only in a •aimll tnhiitarj 

4 Moxostoma aureohim (I^eS ) In a Mimll tnbiitniy 

5 Cypnnus carpio L Only in main btream 

6 Campobtoma anomalum (Raf ). E\erywhere 

7 Chroaonius erythroga^ler Raf, In two small tributaries 
8. Pimephalrs promelas Raf In main stixam only 

9 Piniephales notatus (Raf ) Everywhere 
io Semotilua atromaculatua (Mitch ) Every where. 
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Ti Leuciacita elongatui (Kirt ), In one tnbatary and in Cold Run. The 
indeocent coppery red of the «dea nntenorly in the living fiih, taken 
in October, turned ocarlet in alcohol 

13 Abramis chryoolencat (Mitch ) Taken onl> in mam ■tream 
13, Notropia c-iyuga Meek A single spetimen taken in Cold Run 

14 NotrupiH comutua (Mitch ) Bverywhere 

15 Notropia rubnfrona (Cope) Taken only in main stream 

16 Notropia uuibratilia lythr irus (Jonlan) Taken only in main atrcam 

17 Eni yiuba buccata (Cope) Everywhere 

18. Rhinichthyn atronasus (Mitch ) .In the ainalleat tributane^, 

19 Hybop^ amblopa (Raf) In Cold Run 

90 Hyhopbis kentiickienaia (Rof ) Token on]> in Cold Run, a single 
specimen 

21. I mbra lima (Kirt ) Taken only in the main stream 
92 Kncalia ineoiiatans (Kirt ) Taken only in the main stream 

23 Ambloplites rupcatna (Raf). In inaiti stream and one tnbutar^ 

24 Apomotis cyanellua (Raf ) Taken in Cold Run 

23 Lepumis megalotis (Kaf) Taken onl} in the main streain 
26. Eiipomotis gibbofcus (Lin ) One specimen taken 111 atnbiitar} . dettr- 
tniiied b> Dr, Hvermann Numbers 2s and 26 probably represtnt 
one species 

27 Micropterus dolomicu L»ic Taken only 111 the mam stream 

25 Boleosonia nigrum (Knf ) E\ery\iherp 

29 Etheostuma dabellnre Raf In the main stream and Cold Run 

30 Cottiis ictalops (Raf ) Taken only in Cold Run 


Mk A J Pieters, Assistant Botanist m the V S Dept of 
Agriculture, lias written an inteicstiiig and useful article*' on the 
plants of western Lake Ene I'his report hlioiild be read by all 
whoaic interested m the hydroplntes of Ohio, or m the flora 
and fauna of Lake Ene In addition to some introductory 
rcmniks, tlie paper treats* of the plants 111 Put-in-Bav, in Squaw 
Haibor, near Gibraltar Island, m Hatchery Bay and in the (>i>en 
lake, and the plants of East Harbor The swamp \egetation is 
also discubsed, including the plautb 111 the Portage River bwanips 
and in the swamps about Sandusky Bav. The ecological condi¬ 
tions and the ecological adaptations of the flora are treated quite 
fully, and at the end are given alphabetical lists of the plants 
studied, including angiosperins, stonewurts and desmids. 

John H, Schapkner. 

* A J Pitri'RR *' The Planmof Westeru 1 nke Fric, with uhiervatloni on their Dii- 
ilrbution " Bull U S Pmh Communion, looi, pp 57 79 Pis 11-10 
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COLLECTING TABANID>E. 

Jambs S Hinb. 

The habits of flies belonging to the family Tabanidse, com¬ 
monly called horse-flies or gad-flies, furnish much material for 
study and observation I take this opportunity to record some 
of the notes which I have taken in the last few > ears while 
endeavonng to collect and study the local species of the family 
Although the eggs, larvae and pupae of mauy speaes have been 
studied, what I have to say in this paper pertains wholly to the 
adults Members of the family are usually taken by every ento¬ 
mologist who does general collecting, but as a usual thing males 
are seldom taken, 111 fact this sex is so poorly represLiited 111 
collections that no key has been published tor identifying the 
males of our American species The student must use the kej 
to the females as far as possible and guess at the rest In very 
many cases the male is not even described, so that sometimes, 
when the sexes are unlike, they can lx; associated only by obser¬ 
vations in the field By careful collecting and ol>servation we 
have procured practically all of our local species m 1x)th sexes, 
and the denved benefit, salistactiou and eujojineiit have i>ajd us 
fully for our lime and pains 

In the first place the mouthparts of the two sexes are differ¬ 
ent—the male lacks the mandibles which are present in the 
female This makes it neccssar> for them to procure their food 
from different sources, the male obtains his from flowers, while 
tile female lives by puncluniig the skin and sucking the blood of 
warm-blooded vertebrates Thus it is evident that during the 
tune spent in procuring food the sexes cannot remain together 
From an economic standpoint the femaL* most concerns the 
student and she is often taken for study without an attempt being 
made to procure the male 

At this point I can say collect females around lioises, cattle aud 
otlier animals, and males on flowers , but this is not enough, for 
knowing the general habits of insects we are certain that there is 
a common ground where the two sexes may be found together 
One finds this common ground m the vicinity of water, where 
their transformations take place and where their eggs are laid, 
also in vanous other places, which we shall take occasion to dis¬ 
cuss as we proceed 

The females of all our local species of Chrysops with Tabanus 
pumilus and nivosus come buzzing around the collector in num¬ 
bers, and at such times may be taken easily with a net. Other 
speaes of Tabanus come near enough that the sound of their 
wings is recognizable, but are so active that it is almost impossi¬ 
ble to procure them. 
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During the time the female is o\'ipositiiig the male is often 
sitting near by on the foliage. At Georgesville, Ohio, June 4th, 
I observed C mccchus ovipositing on foliage overhanging a mill- 
race , soon after specimens of the male sex were observed resting 
on the upper leaves of the same plant on which females were 
ovipositing In a few minutes collecting, a dozen or more spcci- 
menb of each of the sexes were procured. The on y males of C 
indus I have ever taken were procured at Columbus, on the 
border of a small pond, where the females were ovipositing. 

The sexes ot many species of Tabanus often alight on the bare 
ground of paths or roads that run through or along woods At 
Cincinnati. June loth, in company with Mr Dury, we procured 
large numbers of the sexes of different species resting on some 
furrows that were plowed around a woods to prevent the spread 
of fire We also took the same species resling 111 paths and roads 
that ran through the wotnls Some of these same species were 
also taken from low-growiiig foliage in suiin> places among the 
trees At Medina, Ohio, males and females of T vivax and 
tnmaciilatus were taken while resting in a road that ran through 
a dense woods 

One of the best places I hd\e ever found to get the sexes of 
Chrysops and Tabanus is m the tall grass that skins the marshes 
of Sandusky Hay This grass is the Phragmitesot Ixitanists and 
grows to a great heighth by July ist On Jul\ 6th, at Black 
Channel, when the wind was high 1 went into a patch of this 
grass that was so dense that I could not use a net to advantage. 
Here T saw' an abundance ot flies and found that by approaching 
them very slow’ly I could readily pick the specimens off with my 
fingers The male and female of T stygius, ni\osus, C eestuans 
and fla\idus and the male of T affinis and bicolnr were taken m 
this way. I found that this same species of grass afforded excel¬ 
lent collecting wherever found, but most material was procured 
when the wind was high Ou the same date and near the same 
place the male of C flavidus was taken from the flowers of the 
common spatter-dock, and this and aestuans were procured by 
sw'eeping in the adjacent low-growung heiliage. R C Osburn 
informs me that he liaa had excellent success in collecting Tabanids 
from tall glass near water in his expencncc 

Tabanus sulafrons Macq is an abundant species m northern 
Ohio during the latter part of July and all of August. So com¬ 
mon that by actual count twenty-eight specimens were taken 
from a cow in ten minutes, while a few that alighted on the ani¬ 
mal during that time were not procured. August 1st of the 
present year I was at Hinckley, Medina County, and spent the 
day taking observations on this speaes In the moniing about 
nine o'clock I went to the border of a woods whi re I had often 
observed the speaes before Here males and females were found 
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in abundance crawling over the trunks and foliage of trees, on the 
fence along the woods and flying about generally. One pair was 
observed lu copulation on the fence, and 1 am of the opinion that 
the presence of so many flies 111 the locality at the time is ex¬ 
plained on the ground that it was the general mating place of the 
sexes On several occasions 1 have made observations which lead 
me to believe that the sexes of various species of the family 
copulate among foliage often high up in the trees As Tabanids 
are not easily procured ^\t\\ a net from the surface of a rough 
rail, 1 tried tlic experiment of picking the specimens off with my 
Angers and found that it was surprisingly successful, if the mu\e- 
ment toward them was made very slow'ly until just ready to touch 
them when the Augers were gripped quickly Near a watering 
trougli where a herd of cattle drank daily 1 found males 111 num¬ 
bers resting on the ground where the turf bad been tramped off 
Along Rocky River I observed both sexes fly down to the water 
and dip sev'cral limes in succession and then away to alight on a 
stone on the bank 01 disappear from sight altogether 

On July 2gth I rode from Sandusky to Cleveland by lK>at, 
Although we were from two to flve miles off shore all the time, 
males and females of T sukifrons often came on board and 
alighted on the canvas and rigging of the boat From this it is 
evident that this species at least may fly for some distance over 
water 

Wc have taken Goniops chrysocoma on several occasions It 
has a habit which is of value to the collector At Hnickley, 
Medina County, I took several females and obser\ed that they 
have llie habit of stationing themselves on the upper side of a 
leaf where by vibrating their wings rapidly and atnking the 
upper surface of the leaf at each downward stroke, make a rat¬ 
tling noise which can l>e heard plainly several feet aw^ay At 
Vinton last spnng Mr Morse and myself ideutiAetl the charac¬ 
teristic sound of the species and were guided by it to procure 
s|icamens 

I have taken the male of Pangonia rasa on blossoms of sumac 
at Medina, Ohio, in August. 


OBSERVATIONS ON INSECTS. 

jAMItS S HINK, 

Agromyza srtosa Locw —^The larvtc of several species of the 
genus Agromyza are known to mine the leaves and stems of 
various plants Cabbage, potatoes, com. clover, strawberries, ver¬ 
benas chrysanthemums and sunflowers are among the cultivated 
plants from’ which various species of the genus have been reared; 
while plantain, round-leaved mallow, golden-rod, aster, cockle- 
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bur, rag-weed and wild-rice are given as their food-plants. In 
some cases a single species of fly has been reared mm a half 
dozen or more different plants. Agromyza setoaa Loew, as deter¬ 
mined by Coquillett, was reared in numbers from leaves of wild- 
nce, Zizania aquatica, at Sandusky during August of eadi of the 
years 1900 and 1901. Professor Osborn studi^ the species and 
Its work in 1900, while my observations were made a year later. 
Although I include the notes taken by both of us, many points 
arc needed before a detailed account of the habits and life history 
of the ^ipecies can be given. 

The eggs are conspicuous ou account of their abundance and 
white color, and are depositi.d cliiefly on the upper surface of the 
leaves of the food plant 

The larvae upon hatching bore into the leaf and feed beneath 
Its upper covering. When full grown they measure about 6 mm 
111 length, are white, or greenish on account of chlorophyl taken 
m with their food, and are funiished with strongly cliitenous 
mouth parts The mines which they make 111 the leaves are 
irregular in width and extend for varying lengths on one side or 
the other of the niid-nb These variations in extent are usually 
explainable from the fact that a variable number of lavm occupy 
the different mines The work of the larvae is apparent trom 
the flrst on the upper side of the leaf, and may be seen beneath 
after a few days bwause of the fact that the parts beneath the 
nunc sooner or later tuni yellow. 

The pupa is to be found cither in the mine or clinging to the 
surfaie of the leaf. It is brown in color, with two prominences 
anteriorly where the attachment with the leaf is effected, and is 
contained within the last larval skin so that the legs and wing- 
pads are at no tune visible from the outside. 

lliBiu AiyiuriiNNis Say—Larv.£ observed in colonies under 
fallen logs, and boards which were lying on the ground. Speci¬ 
mens taken April ath pupated May 5th and the adults appeared 
May 13th. The adults were unable to fly for several hours after 
they emerged on account of their wings remaining soft I ob¬ 
served the first males flying out of doors on the 23d of May 

CHRYSOPI1.A ORNATA Say—^l,arva about an inch and a half 
in length, white in color, cylindrical, with an enlargement at the 
posterior end bearing a number of fleshy elongations which are 
about the length of their basal breadth Found under rotten 
wood May ist Pupa brown, last segment armed with six 
spinose teeth, the two ou the ventral side arising from the same 
fa^, the remaining abdominal segments furnished with a circlet 
of spines near the posterior third. The adult emerged the 18th 
of June. 
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THE SELF.PRUNING OF WOODY PLANTS. 

John H. Schaffnkk. 

Ill tt foiniei article''" by Mr Frederick J Tyler and the writer, 
the subject of the self-pnining of woody plants was discussed 
in a general way, and a number of notes were presented, giving 
the facts observed up to the time of publication During the 
past year the wider has made further observations, which have 
amfirmed the views previously expressed and also added some 
phenomena not mentioned in the former paper The work was 
carried on dunng the summer in northern Kansas, and continued 
during the fall in central Ohio 

The past summer was notable for the severe and long-continued 
drouth, which extended over a large portion of the interior. This 
cause may have had some effect on the cottonwood, Populus 
dcltuides Marsh., which was self-pruning very abundantly before 
tlie 15th of July Many of the branches cut off still retained 
perfectly green leaves, while on some the leaves were withered or 
yellow, and others were entirely defoliated before they fell to the 
ground. The tree shown in the picture (Fig i) was standing 
alone on the prairie. It was photographed on July 17, 1901, and 
at this time had already cast a large number of branches. 

It was discovered that from the middle of July up to the time 
of complete defoliation numerous branches with fresh, green 

*SchalTncr, John H , and Tyler, Fred J Notes ou the Self pruning of Trees Ohio 
Nat, I iqoi 
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leaves were from time to time falling to the ground. Other plants 
were observed shedding twigs with green leaves^ among which 
may be mentioned Popiiliis graudidentata Mx , Salix nigra 
Marsh , Quercus alba and Ulinus amencaiia L These cases 
seem to show that the formation of the cleavage plane is often 
quite rapid, so that thr? leaves do not have time to wither belorc 
the branches are detai' e<l, 

A coTLsiderable iiu» ber of self-pnining plants weie studied 
which were not includ d in the former list. The following form 
basal joints with cle.i\'agc planes yuercus plalanoids (I^am ) 
Sudw , Qucrcus Alexandeii Hritt , Querens pnxnus t, , Rhniiitius 



/ 

lanceolata Pli , and Ulmiis raceiuosa Thom The latter develops 
cleavage planes m the nodes caused by annual growth, the same 
as was described for IJlmus amencaiia L 

Two trees may be quite closely related and still act entirely 
different when it comes to the mattei of selt-prunmg For 
example, ITlmus amencaiia L has developed the self-prumug 
habit to a remarkable degree, while the process seems to be 
entirely absent in Uliiuis fulvu Mx. The same is true in the 
oaks, Quercus alba L and Quercus acuminata (Mx ) Sarg 
self-pnine abundantly, while in our commou red oaks no sucli- 
process was discovered, although diligent search was made The 
following oaks failed to show any evidence of self-pruning: 
Quercus rubra ly., Q palustns Du Roi , Q. coccinea Wang., 
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and Q vchitina I^am It may be that the whole red oak group 
IS devoid of this habit 

In some of our willows vciy numerous branches arc developed 
at the l)egiiiiiing of each growing season It was found that ni 
many cases a large part ot these brandies drop to the giound 
long before the growing season is ended A tiue basal joint is 
foniied and the twigs are cut off by the development of a 
cleavage plane This is therefore a process distinct from the 
development ot brittle /-ones in the npe brancliLS, which ma> be 
one or more years ot age This process ot shedding tuigs of tlic 
season is well de\doped in Salix intenoi Rowlt*e, oiii common 
lung-lettvcd willow On July nth numerous branches of the 
season weic being cut oil in thi^ plant, some with lca\es and 
some with the Iciives sIkkI The wTitcr ^iw' anj number ot 
such branches on tlie giouiid uiidci a jutch of loiig-lea\c(l 
willow^s, and also nianv winch would fall at the slightest touch 
In Sails tragilis I< this process is also prominent, and small, 
green branches were shed abuiidaiitl> before August i3tli The 
stiiiie thing was observed in Salix am>gdaloidcs Adrs , although 
it seemed to lx; much less developed than in the two pieviously 
mentioned species 

In some pl.ints the branches of the season which beai the 
infloicscetice tall off after the fiiiit lins matnied, and m this wm\ 
the indn idunl is kept in a proj>erly pruned csiiidition This is 
the case in Piiuius c'cnisiis L, , the common sour cherry, where 
tlie short branches which Ixfar the umbclMike dusters of Downs 
drop off later in the season The same appeals moic piomiiienlly 
in Pniiuis Mrgimana L , in which the flowers aic in laceincs, 
terninialiiig short, leaf> branches of the* season These drop off 
after the fruit is ripe, and thus the shrub is kept well pruue<l, 
since these short, flowci-bearing branches are produced \er\ 
abundantly 

Mr Tyler calkil my attention to tlie hacklwrrv, Celtis oc'ci- 
(Icntalis Mx , in which the slcndci annual fruiting brandies also 
drop to the giound during the fall and winter These branches 
dry off at the outer ends while the fiiiit npeus, and arc then ^er\ 
ahmidautlv delJiched at the base, where a brittle la>er ap]>e‘ars to 
Ixi developed It is iiitcreslnig to note that the base containing 
the buttle la\er remains gre*en tor a slioi t distance up thcbraiieh 
The writer has gathered large quantities of such branches under 
fiintnig hackberry trexs Many of the branches tall with hcnics 
still attached, although usually the lieincs have all lx*cn shed 
Ijelore the branches break off Occasionally some of the ordinary 
green branches aic detached, the base becoming quite brittle So 
far as observed, howxver. no special proe'ess of self-pruning 
appears to be present e-xcept that of the fruiting branches 
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Several varieties of the cultivated grape, Vitis labnisca L , 
were observed to prune themselves to a limited extent by the 
formation of transv'crse joints, corresponding to the leaf node^, 
in the same way ns was desenbed for Anipclopsis cordata Mx. 
This IS also true for the common riverside grajie, Vitis\ulpina 

, which prunes itself quite extensively It is probable that all 
of our wild grapes possess the process of self-pruning, although 
no fiiither olfecrvalions have been made on this point by the 
writer 

In this place it may he w’ell to call attention again to the for¬ 
mation of joints and cleavage planes in certain geophilous, her¬ 
baceous plants These are especially lemarkable in Psoralen 
llonbunda Nult and Psoralca argophylla Pursh , and similar joints 
are no doubt formed in many other such plants. 

As IS well known, the American mistletoe, Phoradcndroii 
flavesceiis (Ph ) Nult , jiroduces numerous joints, which from 
herbarium speennens apjKar to develop cleavage planes and thus 
prune off branches The same appears to be true also lo a more 
sinking extent m the ICuroiiean Viscuin album L The writer 
has had no opportunily to study these plants in the field, but it is 
probable that tlie whole family of I^oranthaceae would afford an 
interesting studv along this line 

It is curious that, m so recent a work as Hailey’s C>clopedia of 
Amciican Horticulture, no mention is made of the remarkable 
process of stlf-priining in the article on artificial pinning The 
subject IS prncticall> dismissed b> the statcnicnts that natinc 
priuus,** and that “dying and dead branches lu any neglected 
tree-top are illustrations of this fact.” But no reference is made 
to the toniiation of cleavage joints and the cntiing off of green 
branches, nor llie ix;rltct manner in which the scars heal over in 
many tree- The writer believes that horlicultunsls should 
study these processes with great care, since these natural phe¬ 
nomena will pro1jabl> indicate fundanieiital principles which will 
he well worth considering when an attempt is made to approach 
the subject of artificial pruning m an intelligent manner. 


Ohio Titmalk Wbkos —The following plants should l)e added 
lo the list ot Ohio tumble w’eeds, as given in the Ohio N\t- 

TKALTST I 129 

Baptisia australis (L ) R Br , perennial, fiequciitly nets as a 
tumble weed, although it does not seem to develop a special 
cleavage joint in the stem 

Solatium rostratum Dunal , annual, makes a good tumble weed 
Sisymbrium altissimum L, Tumbling Mustard, has been 
reportetl from easteni Ohio by 1 ^. D Stair —H S. 
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MALLOPHAGAN RECORDS AND DESCRIPTIONS, 

Hkrbkrt Osuorn 

I THRRK NKW PARAbiTKis OF THK TURKUY HUZZARD 
Menopon aliematum n vsp. (Plate ii, Fig i ) 

Broad, diatmctly banded on 'the thorax and alxlomen with fviscoiu 
Female—Ungth, i 97 to 2 09 miii , head, leiigUi ^2, width 2K8, thorax, 
length 44H, width 40, abdomen, length 134, width 1312, hind femur, 
2 \ 39, tibia, 35, antenna, 113 

Head very broadly cordate, an tenor border seuii-circular, postenor tiorder 
concave, a few hribtles along anterior margin and bcveml short strong 
Spines, and about three or four bnstles at postenor angles Antennal pits 
deep, antenn.e not or scarcely projecting be>ond margin Prothorax with 
]ironiinent lateral angles and obtuse postcrodateral angles, postenor border 
slightly curved, bcanug aliout eight bnstles laitcral angles of the meso- 
tliorax sharp, a row of bristles across niesal portion same as inetathorax, 
each having also diffuse fuscous liand AIkIoiucu broa<n> ovate, lateral 
angles with several linstlea of moderate length , a broad transverse band on 
segnunts one to seven inclusive, the eighth having a rather broad dilTuse 
luscous area, the liauds are aliout equal 111 width to the interspaces, each 
beguiciit lias marginal senes of bristles and dlxmt tw'o irregulnr senes antrnor 
to tliL marginal, terminal begment with cilult margin 

M lie Similar in form to the female, but aUlonitn apparently a little 
hroider in proportion The genital appaiatus consists of a Y sliaped penis, 
behind whuli is a broad hcav> l*-sliajK*d stnicture, bf>rdcred at sides with 
blender lateral Appendages, with almost thread like processes nnterifirl> and 
slightly curved processes postenorly 

1 /eiiglh, I 82 to I 84 ram Head, length 372, width 416, thorax, length 
4^. width 37, abdomen, 1 04, 1 15, hind femur, 27, 34, hind tibm, 34, 
antenna, 112, 09 

Tins sjx-cies approaches the Me]io])oii /onatuni Fmg occurring 
on the anidor, Sarcorhamphiis grj^phus, but it is to l)e distin¬ 
guished from It by the wider head, the vciy uniform bands, the 
smaller si/e and by the genital apparatus It was taken in con¬ 
siderable numbers from a turkey buz/ard at Atnes, Iowa. April 
21, i8yo. and I have also received specimens from Prof. Lawrence 
Bruner, which were collected from the same speaes of bird at 
Lincoln, Nebraska 

Lolpofcphalum kelloggi 11 sp (Plate 11, Fig 2 ) 

Slender, light yellow, with conspicuons black and fuscous or dark fuscous 
markings on head and bunlers of femora and tibia;, and lateral nnirgina of 
segments ouu to neven of abdomen Length, female, 1 H4 mm , male, 
1 43 mm 

Head of usual form, lateral sinus deep, ocular and occipital spots very 
dark, partly block and connected by red brown Imnds Antenna: pasein 
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marfon of head hy full length of di^l joint Palpi coiiapicuona, outer 
joint paviing anterior border of head , mandibles sharp , anterior border of 
head obtusel> rounded , poatero-lateml lobes broad , a few short spines and 
two or three long bristles. Prothornx lenticular, lateral angles acute, 
bearing one or two bn sties , hind inargm esenly convex, with about five or 
SIX bnstles near middle, meso-metathorax widening abruptly and posbing 
inbcnsibly into alidonicn, and like segments of abdomen, with marginal 
bnstlcb, Abdomen widening to third segment, elongate o\al attenuated 
apically , bcgmciitb i to 7, with lateral fuscous patches confined closely to 
border, aii<l including at extreme border a black spot or marginal border 
Fightli segment with a comb of cur\ed hairs at lateral moigin in female, 
an<l inner row of alx^ut ten parallel to border on ventral side Legs nearl> 
uniform, becoming a little longer posteriorly, outer border black, with row 
of short spines 

Males Willi marginal spots wider and a little more diffuse 

Taken from the turkey bu/zard, Cathartes aura, at Ames, Iowa, 
April 21, i8qo, and also rcccivetl from Prof Law’rence Bruner 
fiom same host, Tjncoln, Nebraska Closely relateil to the Col- 
pocephalum osborni Kellogg, and agrees with that species in the 
curved brush ot hairs on eighth segment in female Differs 
fiom It 111 the fuscous bands being confined more narrowly to the 
margin, the moie slender hotly, more attenuate terminal segments 
and the larger si/e 

Ltpiunts matf^inah^w sp 

IClongate, the niaigins of nictathorax and niNloiiiiiial segments with 
slender daik hues Length, female, 2 5 mm 

Head long, roundcil 111 front, slighllj narrowing upually, contraeleil 
toward occiput, postenor mm gin slightly eniargiuate There are six inflated 
IKickets in 1>order of head an tenor to the niitenn.e, three on each aide 
Anteniui tapeiiiig to the tips, the joints decreasing 111 length as well as in 
si/e to fourth, fifth about as long as third. Metatliorax with narrow black 
marginal lines , alKloiiiinal segments one to seven with Uiirrow black border, 
the disk of alKioiiiinat segments with long bnstles and one or two shorter 
bristles at lateral angles Legs with narrow black borders on outer margin 
of femur and tibia 

This species belongs to Piaget’s group of qundnguttatn, and 
approaches asbesM>r from the condor, but is Mnaller and tlie 
markings confined to the narrow marginal lines 

Two specimens, females, taken trom the turkey buzzard, Cathar¬ 
tes aura, at Ames^ Iowa, Apnl 21, 1890. 

pFseRiPTinx OK Plaii' Fir r Mfnoi^on aliernatHm w sp a female, A, male ffenl< 
Uhn f, ventral mcw. tip nf alKtninvn femalv The figpire Is from a spMiineii Which 
■hows rather too inuen rontniction at hate of altdonien 

Tig j Lolpoctpkalum. KtUom n sp , a, female duraslvlcw, A, male tip of abdonien 
f, female ventral view, tip of HOdomen 

Fif V TTirAmlrr/ej aojHa/fi n sp I craale 

Pig A 7^ tt Modi € Ifs iMoram mi n sp a, femste, A, tip of abdomen of male 

Figures drawn by Max W Moroe 
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rr. TRTCHODKCTRS OF THK CENtKAL AMERICAN COAT! AND 
TUF RING-TAII, FOX. 

Trtchodettes ncLsnatis n sp. (Plate n. Fij?. 3 ) 

Broad, light ^elloHish, abdomen ovate Length, female, i 60 tmn 
Head slightly wider than long, semi-circular in front with shallow etnarg- 
indtioD at apex and a shallow furrow running from apex to mandibles 
Antennal pits rather deep, antennal lobes extending back in obtuse rounded 
angU, and behind the antennal pit is a rather prominenl lobe, behind which 
the border curves toward the occ.ipnt, the postero-lateral angle being very 
obtuse Antenn^L f rather slender, jointb of aliout ecjual length, second 
shorter than first and third Thorax short, legs nearly uniform in si/e, 
anterior tarsal claws short, middle and posterior longer and more slender 
Abdomen ovate, broadest aljout second segment, tapenng uniformly to sixth 
segment * Scatteniig bnstles on posterior bonier of each segment incon¬ 
spicuous, longer on ventral side than dorsal, lateral appendages of seventh 
segment not conspicuously sepaiatc from the border 

This species differs from crassns 111 having the posterolateral 
lobes rounded and head narrower As compared with T pallidiis 
desnbed from Nasiia rufa of South Amcnca the head is Uss 
emarginale in fiont, not so wide as compared with length, and 
not near so broad or angular for posterior angle, and albo vaiics 
in size 

Described from three niatuie females and one immature indi¬ 
vidual sent me by Mr George K Cherne from Costa Rica, taken 
from the coati, Nasua narica 

Trichodtdes ihofaams u, up (Plate ii, Fig 4 ) 

bhort and broad Head rounded in front, with deep aemi-circular emarg- 
ination and with very strong cliitinous borders to the mandibular furrow A 
btrong projection on anterior border of antennal pit extending over base of 
antenna Thorax short, prothorax narrow, short, metathorax unlh a btrong 
process or inflation on antero Literal border, tlic posterior margin of which 
bears a row of spines, which is conbnued across hinder border of the 
segment Tlie abdomen is ovate, widest nt Uie second and third segments , 
strong bristles on one to six , no transverse dusky liands , lateral appendages 
on seventh segment, conspicuous and strongly curved 

Male, antenna with large swollen basal joint and the head is somewhat 
more pointed in outline The genitalia are strongly developed, the lateral 
pieces wide apart, connected by median bow with a diarp process at tip, 
and the pobtenor end of penis with strong bulentate process. 

This species resembles retusus in size and shape and depth of 
the frontal eniargination, but has no transverse iknds, and differs 
particularly in the large lateral processes of the thorax and in 
details of genitalia. On Bassans astuta, Lake county, Cal., 
from Prof W. G. Johnson 
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MINOR PLANT NOTES, No. 4. 

W A KKLLaJlUAN, 

Bractkd R\ckmks of Lappula Vtr(;iniana. —In lus de¬ 
scription of the Vir^iuia vStickseed, L^ppula virginiana (1^ ) 
Green (given in Gray’s Manual as Echinosperinum virginianum 
lyehm ), Hntton says (Ill Flora, 3 55) of the racemes that they 
are “ bracted at the ba\e'^ Gray (Man . 362) includes this species 
in a section which has the racemes leafy-braceteatc at base" 
Mr. F H Burglehaus calls our attention to the fact that the plants 
growing about Toledo have racemes bracteate almost to the apex. 
Specimens m the State Hci barium from the counties of Clermont, 
Fairfield, Franklin, Huron and Union also exhibit bracts, not 



only at the base, but these are continued, though much reduced 
upwardly, well toward the tip ot the raceme Specimens in the 
General Heibanuin from Oklahoma and Tennessee arc similar in 
this respect A slight emendation of the printed description 
seems desirable A sketch, natural sue. is here appended (Fig i) 
to show the bracted raceme, taken from one of the Ohio speci¬ 
mens. 

A Nkw Sunfix)wkr - -A few years ago roots of the native 
species of Hehanlhiis were brought from the vicinity of Columbus 
and planted on the college campus south of the Botanical building, 
Ohio State Uniyersity In 1897 a form w^as noticed that diflFered 
materially from the enumerated species of the state I^ater it 
was observed more carefully, and filially speamens were sub¬ 
mitted to Britton of the New York Botanical Garden 

The accompanying plate will give some idea of this elegant 
sunflower It is not coarse and weedy in habit as so many of 
the other species, though rather tall It is a good bloomer and 
would doubtless be desirable for ornamental planting Roots 
will be furnished gratis to botanic gardens and to all who may 
wish to grow this form for observation or for ornamental pur¬ 
poses Herbarium specimens arc likewise on hand for those 
wishing the same. 
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Dr. Britton has described this sunflower in his " Manual of the 
Flora of the Northern States and Canada," published by Henry 
Holt & Co., New York, 1901, from which the following is repro¬ 
duced 

" Hehanthus Kellermam Britton, n sp. Kcllerman’s Sun¬ 
flower. Stem 23 ni high, very smooth, much branched abo\e, 
the branches slender. Leaves nanowly clongatcd-lanccolate to 
linear-lanceolate, drooping, rather thin, distantly serrate with 
very small teeth, long-acuiiiinate at the apex, attenuate at the 
base into short petioles or the upper sessile, scabrate and spar¬ 
ingly puljescent on both surfaces, pinnately veined, the lower 
atollt 2 dm long and i 5 cm w'lde , branches of the inflores¬ 
cence pubescent, bracts ot the involucre linear-lanceolate about 
I ^ cm long and 1.5 mm. wide at the base, ciliate, long-acu- 
nnuate , rajs goldeii-jellou, ^4 cm long , chaff of the receptacle 
linear. Columbus, Ohio W A Kellenuan, Sept js. 1898 " 

ScuTBJJARiA Parvula AmbHiOA (Nutt ) Feinald — In 
Rhodora, 3 198-201, July, 1901, Femald gives an interesting 
account of " Sciitellaiia parvula and S. aiiibigua " He sajs 
that Scutellaria jiarvula \Nas published by Michaux in 1803, as 
follows " S pusilla , dense pubescens . fohis ovahbiis, integns, 
omnibus eotiloimibiis , flonbus axillanbiis Obs—Aflinis S 
minori Folia sessilia, pai vula, ima interduni sulxlentatn Hab 
in regione Illinoensi et Canada " In 182s Sir William Hooker 
noted another character, namely, " plant evcrj^vvlicre covered 
with short glandular pubescence " The other form, the smoothish 
plant, was first described bv Nuttall in 1818 as Scutellaria am- 
bigua, having a " stem four to six inches high, smooth, mostly 
purple " This was, houe\er, reduced to S parvula, and neg¬ 
lected generally, though (xray descnlied it as " var mollis" 
Britton raised it to s|xK:ific rank and callal it S campestns Mr 
Feniald innnshed diagnoses of the two forms, S parvula Mx 
as a species and ambigua as a variety of the former The distri- 
bulion in Ohio as shown by specimens m the State Ilerbaiium is 
as follows Scutellaria parvula Mx , Ottawa, Clarke. Madison 
and Hamilton counties; Sculellana parvula ambigua (Nutt ) 
Fcrnald, Franklin, (Tfceiie, Montgomerj and Gallia counties 


The following donations have been received for the zoological 
museum recently 

A flue specimen of the Florida tarantula, from Southern 
Florida, by William F Sauer, of Columbus 

A specimen of the Oila monster, Helouerma suspectum, Cope, 
from J W. l^till, of Oracle, Arizona 
A specimen of Cassowary from Australia, from Sells' Brothers, 
circus managers, of this city 
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WARBLERS NESTING NEAR CINCINNATI. 

CHARI.B9 DURV 

The following members of the family Mniotiltidse breed near 
this city . 

Muiotilta varia (Linn ), black and white creeper, 1 have not 
found the n&st ot this species, but have seen the young just out 
of the nest fluttering through the bushes—July. 

Helmitherus vermivonis ((xmel.), worm-eatiug warbler A 
specimen taken m June, 1877, contained an egg ready to be laid 
Nest not found, although diligently searched tor 

Helminthophila pinus (Lmn), blue-winged yellow warbler. 
Several nests taken in woodb with much underbrush One con¬ 
taining five fresh eggs was taken May 31, 1901 Nest was on 
the ground and composed outside of leaves, lined inside with 
grapevine fibres 

Dendroica testiva (Gmel ), sitmmei yellow bird Many nests 
observ^ed- -May-J uiie. 

Dendroica cicrulca (Wils ), Cerulean warbler June 2, 1895, 
I found a young bird of this speaes that had fallen from the nest, 
but was not able to fly Neat was in a high tree overhead. Old 
bird seen 

Dendroica dominica albilora Ridgw , white browed warbler 
Have seen nests of this species, but they w^ere so high up 111 
sycamore trees (thirty to forty feet) that I was unable to obtain 
them Birds are summer residents along streams, where they 
mostly frequent sycamore trees 

Seiurus aurocapillus (Lmn), oven bird Nests abundantly 
Several taken in May and June 

Geothlypis formosa (Wils ), Kentucky warbler Nests abund¬ 
antly in wooded thickets Have seen this species and H pmus 
nesting in same thicket, which may explain H cincinnatiensis 
A nest taken June 2, 1895, contained three young birds aud two 
eggs This nest was placed in the forks of a bush near the ground, 
composed of leaves and lined with vine fibres Another nest, 
June 28, 1901, contained four warbler’s eggs and one of the cow- 
bird 

Geothlypis tnchas (Lmn.), Maryland yellow throat. Nests 
frequently on the ground, among thick bushes I have one nest 
with four eggs, dated May i. 1878 ; several sets of later dates 

Jetena virens (Lmn.), yellow-breasted chat Nests in black¬ 
berry patches. Common. May-June 

These are all the warblers that I have observed breeding in this 
locality in about thirty years 
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VARIATIONS IN THE WATER-SNAKE. 

Max Morsr 

The following is the result of a study of the vanatious in the 
members of a litter ot 33 young of the water-snake— Natnx 
fasciaia fasciaia (L ) The mother was captured at the Lake 
Shore Railroad bridge No 13, Sandusky, Ohio, in August, 1901. 
The head of the mother was so mutilated on being killed that it 
was thrown away, and hence no comparati\e study of parent and 
offspring could be made The young were very nearly ready to 
hatch and probably would have been bom in a few days With 
the exception of some of the gastrosteges, all external characters 
were as in the adult condition. 

Owing to the want of time, only the external characters are 
considered in this paper All measurements were made on the 
fresh specimens, / r , before the snakes were placed in formalin. 
Care was taken not to stretch the specimens more than was 
necessary to straighten them The counting of scales, etc , was 
done under a lens and each count was venh^ twice 

The results of the study are given m the table on page 186 
The following have been considered 

1 The variation 111 length from snout to tip of tail 

2 The variation in length from snout to the tip of the anal 
plate 

3. The \ anation 111 length from anal plate to the tip of the tail 

4 The variation 111 the number of gastiosteges. t, e,, the 
ventral plates 

5 The vanatiou in the number of gastrosteges from their 
beginning 111 the gular region to the umbilicus 

6. The variation in the number of jxistoculars 

The maximum and minimum number, the difference between 
them, the mode and the mean arc given in each case Obviou>ly, 
as the vaiiates in columns 4, 5 and 6 are integral, the mean in 
these cases would sometimes hi only approximate, / e , fractional 
Under these conditions the probable error of the mean was not 
calculated, but only approximated, b> adding an integer to the 
mean in case the fraction was greater than onc-half + 

Comparing columns 2 and 3, it will be sten that there is greater 
variation in the body region than in the tail This is contrary to 
what may have been expected, as in certain organs, such as the 
vertebrae, greater vanatioii occurs lu the tail than in the body 

In many cases the gastrosteges were found to be bifid, as in 
the normal anal-plate The number of these that were found, 
together with their distribution, are given in column 7, where 
the numbers represent the number of the gastrostege, counting 


*DATenport, C R, Slatliticit Method* ” John Wiley ft Song, K. Y, 1R99 



184 


The Ohio NaJtwrahd 


[Vol.lI. No. 8, 


Ohio Naturaijst. 


P!a(f jj 






Jan., 1902.] Variat}on$ m the Water-^hake. 185 

from the neck. The pre-anal scale was found to be bifid in sev¬ 
eral of the snakes. Since the ^strosteges represent modified 
scales—vscalcs auch as occur on the dorsal and lateral surfaces of 
the body—these bifid scales may represent a primitive condition, 
where the ventral scales were similar to the dorsal scales. This 
bifidity of gnstrosteges is not at all common ni the adults of this 
species Hence it seems probable that during succeeding moults 
the normal gastroslege is finally obtained A fact that points to 
this conclusion, indirectly however, is that on examining the 
labials, the fourth lower labial m specinicu number 4 was found 
normal, but the epidermis, which had been loosened by the form¬ 
alin, nos seen to have a bifid labial corresponding to, and lying 
immediately above, the fourth labial This shows that 111 this 
case at least the labial was changed from a bifid to a single plate 
The point of exit of the utiihilical cord ^ , the >olk-sac and 
the allantois), the so-called dermal umbilicus, Ixjing an old 
structure, would be definite in positiou to a certain degice The 
number of gastrosteges aiitenor to this was found to \ary to the 
amount of ten scales in different individuals 

In respect to the scutm of the head, it may be said that little 
variation was found The shape of tlie rostral, vertical, imsiils, 
etc , presented little ^xirceptible differences in the sevxral indi¬ 
viduals However, the number ol post-oculars w^as found to be 
different in difierent snakes and on opposite sides of the same 
snake In column 6 of the table these \ariatious are shown 
The first number represents the scales on the leftside, the secnnid 
number those on the right side of the snake. Where the figures 
are the same, as r , 3-3, there is no^d^atlon in the number of 
postociilars on the two sides of the head 

The number of longitudinal row's of scales was found to vary 
111 each specimen and 111 different paits of the same specimen 
Thus, in tracing a row of soak's from head to tail, the row would 
often end in a V-sliaped plan, formed by the approximation of the 
rows lying on either side of the row' in question The same was 
true of the mother Therefoie no attempt was made to tabulate 
them. 

The plate on page 184 shows the 33 }oung from a dorsal view' 
They should be counted from right to left to coi respond wuth the 
table It will be seen that the color pattern vanes in the 
different snakes. All gradations, from regularly arranged saddle- 
shaped markings to chain-like figures are found. The greatest 
irregulanty m the markings occurs m the region over the heart 
The post-occipital collar is entire in some, as in bpecimcn No 1 ; 
in others, such as No la, this collar is cut into lateral moieties, 
all gradations existing between the two 
If Cope's conclusions are correct that, in reptiles at least, color 
variations arise posteriorly and advance anteriorly, the regular 
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arrangement of markings ib later and the irregular the more 
primitive 

This brief study has sliowu how variable some of the charac¬ 
ters really are Some of these characters are used in classification, 
and varieties aud even species have been proposed which were 
founded on no more fuiidaniental characters thau these The 
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two species, amoenus aud hdenct of the genus Carphophiops arc 
examples , they were separated by the former having two pairs 
of frontals and the latter one pair 
A study of the young of the forms of Eutainm would l)e inter¬ 
esting and profitable as a means of arriving at some conclusion as 
to the status of the several species and varieties 
The writer is indebted to Prof Herbert Osborn for the photo¬ 
graph reproduced herewith 


MYRIOPODS FROM VINTON, OHIO 

M\x Morse 

The following list represents a small collection of m> nopods 
taken at Vinton, Gallia county, Ohio, from June 19 to 2;^, 1901 
The list IS not meant to be exhaustive, but to simpl> show what 
foniis are commonly found 111 that locality One sj^cics, Scolo- 
peiidra woodii Mein , is not common in Ohio as far as our 
cxpenence shows It is a member of the same genus as the 
well-known western aud southern form known aminionly as the 
"centipede " Our species, however, is much smaller Its hitc 
is well directed hut not serious, the main symptoms being acute 
pain for awhile after being bitten, w’ltli little or no swelling The 
millipede, Kontana conacea Koch , was found w'lth eggs attached 
to the ventral surface The eggs were aliout 80 mni in diameter 
and were translucent 

DIPI.OP00A 

Spirolxilus margiiiatus (Say) 

Parajulus peniis>lvanicus (Brandt) 

Cambala annulata (Say). 

Callipus lactarius (Say) 

Polydesmiis serratus Say 
vSeytouotus graiiulatiis (Sa) ) 

Eur>urus evides ( Hollm ) 

Fontaria conacea Koch 

CIIILOTODA 

Mecistoccphalus sp 
Scolopendra woodn Mein 
Theatops posticus (Say) 

Lithobius multideiitatus Newp, 

Lithobius prondens Bollm 
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BOTANICAL CORRESPONDENCE AND NOTES 
FOR AMATEURS. 11. 

Conducted by W A Kui.lbkman. 

//m 5. In a paper read before the Society for Plant Mor¬ 
phology, an outline of which was published in Science, 13 250, 
M A Carleton stated that the pecuhar, thick-walled, oiie-celled 
spoiea of Puccnua vexaiis Farlow, after repeated failures, had 
been germinated They are, however, not properly uredo spores 
nor telcnto spores, according to Mr. Carleton, but “partake of 
the nature of both They make a distinct new spore for this 
order of tuugi, and may be called amphupore,^' 

Hem 6 Arthur and Ilolway, in their descriptions of American 
Ilrcdineac, III, have very comntetidably extended and varied the 
use of signs for designating the spore stages of the Uredinea? 
As IS well known, the Roniian numerals J, II and III have long 
been used to designate respectively the icciduim, the urctlo, and 
the teleutosponc stage (usually called black rust, Puccinia, 
XIromy ces, etc ) To this senes has been added O for the sper- 
magonia. In the article alluded to still anothei sign is intro¬ 
duced, namely, V for the amphispores The authors indicate 
relative abundance ot spores in thtir JCxsiccata by the use of 
both capitals and lower case letters—the forinei tor maximum 
and the latter for miiiiiiium qualities Thus, for example, i, ii, 
III, would indicate small proportion of tecidiuin and uredo, but 
a maximum amount of the teleiitospores , in, X, would denote a 
minor quantity of teleulospores and a major amount of ainphi- 
spores 

hem 7. A Manual of Hotany has just been published which 
should be in the hands of every teacher of this subject, and 
every botanical student, pupil and amateur should also possess a 
copy It IS up to date in every respect, coutaina all the flowtnng 
plants and vascular cryptogams ot our region, gives keys to the 
orders, keys to the genera and keys to the sjieaes. The well- 
known author. Dr N, L Bntton, has described every clearly 
recognized and distinct form as a species, he has also enumerated 
many varieties, these usually with quite ample diagnoses The 
book IS indispensable to the student of Amciican botany, and no 
one interested in our flora can afford to be without it. 

Too much praise cannot be accorded the publishers The 
paper is thin but good , the binding is durable yet light; the 
names stand out black and bold, the type for descriptions la 
clear , the covers not awkwardly stiff, the number of pages 
1,080, and yet the book is only an inch and three-eighths thick , 
even more remarkable for a b^k of this character and quality, 
the price is only two dollars and twenty-five cents 
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The full title IS as follows Manual of the Flora of the 
Northern States and Canada, Nathaniel Lord lintton, Ph. D. 
The author is the director-ni-chief of the New York Itotanical 
Garden and Emeritus Professor of Botany in Columbia Univer¬ 
sity. The publishers are Henr>' Holt & Co , New York, and the 
price IS $2 25 

/iem A beginner asks, *, what a double citation of authors 
signifies”, he mshes to know also the reason for occasional 
“ duplication of a generic name *’ for the species Examples ot 
the two cases, taken at random, are ns follows 

1, Grape Fern , Bolrychmni virgitnanum (L ) Sw, 

2. Marsh Miihlenbergia, Muhlenljergiaraceniosa(Mx ) B S P 

3 Kentucky coffee tiec , Gymiiocladus dioicus (L ) Koch 

4 Upland white Aster, Aster ptarmicoides liitesccns (Hook ) 
Gr. 

5. Indian mallow , Ahiitilon abutilon (L ) Rusliy. 

6 Dandelion ; Taraxacum taraxacum (L ) Karst 

In brief explanation of the alxne the following may lye stated 

I Linnaeus named this plant Osmiinda virginiana, but it is 
not an Osmunda as that genus is now understood, and vSwait/ 
placed it in the genus Botrj’clinim 

2. Muhlenberg placed this glass in the genus Agrostis, with 
the name Agiostis raceinosa, aiul it was afterwards changed to 
its proper place by Britton, Stearns and Poggeiidoit 

3. The Kentucky coffte tree was first given a Ixitanical name 
in 1753 by Linnaeus, then when the genus Oymnocladus w’as 
propos^ the plant w'as rechnstcne<l GyiniiocladUK canadensis (a 
name used 111 Gray's Manual) by Lamarck in the vear 1783 , the 
first specific name was restored - according to the uilc of priority 
now’ gencrall> recognized by naturalists —by Koch lu 1869 

4. This variety ot aster was named by Hooker asDiplopappus 
albus var. lutescens , then Torrey and Gray placed it in the 
genus Aster wnth the specific nume A lutescens, and Gray sub¬ 
sequently published it as Aster ptarmicoides var lutescens, hence 
the citation as given in the later publications 

5. The Indian mallow was first enumerated by Linnaeus os 
Sida abutilon m 1753. ni his Species Plautaruni The genus 
Abutilon was publish^ by Oaertner 111 1791. This plant is an 
Abutilon as totanists interpret that genus, it was only lately 
(1894) that Dr. Rusby restored the original specific name, which 
IS abutilon, but the fact that it is similar in form to the now 
recognised generic name docs not invalidate it in the opinion of 
most American botanists 

6. The Dandelion was given in Linnaeus's Species Plantarum 
as Leontodon taraxacum, 1753: then Weber named the plant 
Taraxacum offianale, 1780 , later Desfontaines called it Taraxa¬ 
cum dens-leonis, 1800, it was Karsten. 1883, who properly 
restored the original sprafic name, this being the same in form aa 
the generic name long since recognized by all botanists. 
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NOTES ON NEUROPTOID INSECTS. 

Jahrs S Hinb 

Mamtispa intkrrupta Say. This spedeti was descnbed by 
Thomas Say from a single specimen which was taken near Phila¬ 
delphia. Only a few specimens liave been mentioned in litera¬ 
ture since Hagen and Uhler have mentioned variations in the 
wing markings of different specimens, and both have stated that 
the specimens that they have studied lack the ** quadrate, dark 
fuscous spot" which v^y observed on the "subniargin" of the 
wing, and I^hler says " I have seen a specimen in which the 
api(^ spot of the wing is absent " 

In Trans Am. £nt Soc., 24 23, Banks tabulated our North 
American species and separated sayi, which he described as new, 
from luterriipta by the absence ot markings on the wings of the 
former. 

In the collection before me are males and a female which 
I identify as interrupts, and ou which this note is based 

One male was taken at Sandusky, Ohio, by Prof Osborn, the 
other male at Vinton, Ohio, by myself, June 10, 1900, from the 
trunk of a small tree, while Mr Morse took the female at Vinton, 
June 20, 1901, by beating oak foliage. Thus one male and the 
female were taken at the same place, though in different years, 
while the other male exactly agrees with the Vinton male in w/e, 
coloration and all other characters that I have observed. 

In coiiipanson the general coloration of the body of the female 
is lighter than in the male , the dark costal margin is present in 
both sexes alike, and extends to where the costa begins to bend 
toward the apex of the wing Otherwise the male wing is 
entirely transparent, but the female wing has a reddish patch at 
the apex, and two darker markings outside of the costal border. 
Th^ latter markings include the cross veins that meet the 
radius from behind at nearly a right angle. The venation in the 
male is noticeably darker than in the female , the former meas¬ 
ures 19 iiini , and the latter 27 inni to the apex of the wing. 

SiATjs iNFUMATA Newm. and amencana Ramb Since S ameri- 
cana appears to be rare generally, I give a short comparison of 
Its characters and habits with those of S infumata, which is an 
abundant and widely distributed .species. The latter is common 
about the middle of May at Columbus, and dunng the day is to 
be found in numbers clinging to the small branches of shrubs and 
trees in the vicinity of streams, with its wings placed roof-likc 
over its back. The only time I have ever taken amencana it was 
found resting on the trunk of a large oak tree that stood near the 
water of Stewart's Lake, m Portage County, Ohio, June 20, 1900. 
Nearly a dozen specimens in all were taken. 
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The two specimens may be separated at a glance by general 
coloration; infumata approaches a black, wble americana is 
reddish. Neither of these colors exactly fits the case, but the 
latter species is much lighter than the former. 

S. amencana has femora red. head with red streaks and spots 
surrounded by black and about seven veins crossing from costa to 
subcosta before the latter unites with the radius 

S. infumata has head and femora black, and about eleven veins 
crossing from costa to subcosta before the union of tlie latter with 
the radius, and the antennse are slenderer and shorter than in the 
above speaea 

The two are about the same sire, although from the material 1 
have before me, amencana averages slightly larger. 

Bittacus occiDENTis Walker In my paper on * * Fanorpids, ’ ’ 
in Bull. Sci. Lab , Den. Univ . 11 * 141 ,1 mentioned three instances 
where this species had been taken at light in the evening. Two 
more have since come to my notice and the specimens are 
before me 

Miss Braun, of Cinanuati, took several specimens August 23, 
19CX), in a shady dooryard in a residence portion of the city 
These specimens are supposed to have lieeu attracted to the 
vianity by the street light J C. Hambleton, of Columbus, took 
the speaes at light at West Jefferson, Ohio, in August 

It may be mentioned that these are the first records of the 
taking of this species in Ohio 


DONATIONS TO OHIO STATE UNIVERSITY. 

The Botanical department received a fine lot of Fayette county 
plants for the Ohio Herbarium from E D. Coberly and J Paul 
Long, but these have not heretofore been acknowledged 

Mr Otto Hacker’s large and splendid contribution was par¬ 
tially recorded in the last number of tlie Ohio Naturalist 

Mr. Earl Hyde, of Lancaster, has our thanks for fifty-six 
Fairfield County plants. 

Mr S E Horlacher, of Dayton, has just contributed twenty 
Montgomery County plants to the State Herbarium. The excel¬ 
lency of the speamens calls for special nieulion, and they are 
fully appreciated. 

Dr L M. Norman has sent twentj-one specimens of sperma- 
tophytes collected by him in Champaign County, for which we 
return thanks. 

Miss Ruth E Brockett, Rio Grande, has added to her fornier 
valuable donations five herbarium specimens, among which 
Gerardia paupercula (Gr.) Bntt is especially interesting as 
southwardly extending the reported range of this speaes. 
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MEETING OF THE BIOLOGICAL CLUB. 

Monday Evening. December 3, 1901. 

The Biological Club met in Orton Hall» and was called to order 
by the President, Prof. Mills 

Under the head of personal observations Prof. Hinc reported 
the duck hawk as a new campus bird, it was captured m 
Townshend Hall The Zoological department has received 
lately a fine specimen of cassowary ft^i Sells Brothers, it will 
lie mounted and placed in the inuseum. Mr. Tyler reported 
finding a species of Sphagnum on the Ahale cliffs north of Worth¬ 
ington, 

In the reports on current literature Prof Schaffner reviewed 
Mr Pieters’ paper on ‘‘ The Flora of Uoke Enc ” Prof Oslmni 
called attention to the bulletins of the New York State Museum, 
Nos. 46 and 47. 

Prof Schaffner read an interesting iiaperonthe “ Self-Pruning 
of Woody Plants " Many woody plants get rid of their supci- 
fluous twigs in this way, and occasionally these twigs are cut off 
while green, so tliat green leaves are carried down with them A 
cleavage plane is usually formed, but in the willows a hnttle rone 
is formed near the main branch which answers the same purpose. 

Mr Morse gave a paper on the “ Reptiles of Ohio,’^ in which 
he gave a review ot the lists so far published The first list was 
published in the Ohio Geological Sur\ey of 1838 This includes 
twent>-se\cn reptiles, about two-lhirds of the number that W'e 
now know from the state Dr. Smith listed Ihirty-six species 
Prof. Cope, in the Report of the U S National Museum for 
1898, gives thirty-three reptiles, and Jordan’s Manual gives forty 
reptiles and twent>-seven batraclnaus that might occur iu the 
state 

'*Tht Caladium Rust” was the subject of the next paper by Mr. 
Jennings. This rust is .said to appear only on the leaves and 
petioles and on the spalhe of vanoiis species of Aracese He Jjad 
found It, however, on the inner surface of the ovulary of Arissema 
tnphyllum 

Mr V. H. Davis was elected to membership. The club then 
adjourned. 

F, J. Tyi,KR, Seatiar)*. 


Moiled January 24, 1902 
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Harptlni famiM Say. 

vBganiLw 

peDiuylvuiicua DcG , c 

var comparLec 
herinvagna Say. 

Selenopborna gagatsnua Dej. 
Stenolophui ocmopcsua Say 
Aoiaodactylua ruancua Dcj. 

hamni Lee 
difcoideua Dej 
baltunorenau Say, c. 
■enccua Harr., c 
intembtialu Say, c 

HAUFUD ^ 

Cnemidotua edcntulus Lee , c 

DYTlbClD;^ 

I^acoophiloa maculoaua Germ , r 
i^lamboa nabilia Lee , r 
Hydroronu modestua Aube, c 
Ilfblua Diguttalua Genn 
Coptotomua obacura^ Shaip, r 
interrogatua 

Copelatna glyphicaa Say, c 
Ae^biia diHintegratua Cr , c 
retKulatua Kirby, r. 

Rhantua binotatua Harr , r 
Colymbetes sculptilia Harr, r 
Dy^oa hybndua Aube, e 
faaaveutna Say, c 
Acilioa fratemua Harr , r 
mediatua Say, r 

Thermonectes bafflana Harr., r 
Cybiater fimbnolatus Say, c 

GYRLNIDii: 

Gmnni ventralia Kirby, c 
Duieates aaaiitiilis Aube, c 

bydrophiud^. 

Helopbonia lineatua Say, r 
Hydrophilua ovatua G & H 

triongulana Say, e 
nimbatua Say, c, 
mixtua Lee , r 
glaber Hbat, c. 
Hydrocliana obtuaatua Say, r 
Hydrobiua fuacipea Linn , r. 

Necn^orua amencanua Oliv , r 
orbicoUia Say, r. 
mafginatoa Fab., c 
tomentoaoa Web , c. 
SiljdiA aurluomenaia Fab., c. 
lapponlca Hat., c 
inoeaualia Pab, c. 
noveWacemaa Porat, c 


aTAravuMnije. 

Liatotro^ua cingulatiu Otey , c 
Creopbliiia villoma Grav., c, 
Staphyllnna Tulpinwi Nordm., c 
naculoma Grav., c. 
cm am opterua Grav, c. 
violaoeua, c 

Pbilonthua aeneua Roaai, c 

cyanipenmn Pab , c. 
Xanthohnua cephalna Say, c 
Ciyptobium pallipea Grav., r 
Pamoiia littoranua Grav , c 
Tachiana memnonina Grav 
fimbrutua Gray 
Conoodkna pubeacena Payk 
Oz)patna major Grav , c. 

Aciclota mibcannata Hr 

COCCINBI.UDA 

Megilla maculata DeG , c. 
Hippodamia glacialu Pab , c 

convergena Guer., r 
13-pnnctata Linn , c 
Coccinella 9-notata Hbat, c. 

Adalia bipunctata Linn., c 
Anatia 15-punctata Ohv , c 
Chiloeoras bivulnerua Mula , c 
Brachyacantha unnna Pab , c 

BROTYUBiB. 

Languna gracilia Newm 
Dacne 4-niaculatR 8a>, c 
Mcgalodacnc feacuta Pab , c 
heroa Say, c 

Mycotretua aanguimpennia Say. 
Tntoma humeraliB Fab 
flavscollsa Lac. 

CUCUJID^ 

Cucujua clavipea Pab , c 
Brontea dnbina Fab , r 

MVCBTOFHAGlDAt. 

Mycetopbogua pnnetatua Say 
fleznoeua Say. 

DBlUCB8Tl])iB 

Delineates lardanoa Linn , c. 

vulpimu Fab, c 
Trogodenna omatum Say. 

BiaTSRIDA 

Hololepta foaaulana Say, r, 

Hiater caiohnua Payk., c. 

lecontei Mara., c 
Sapriima ataimtiiw Payk, 
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HitiuutmA 

PhCDoUftgroMft Fiftb., c. 
OttodtacolOB Luiii.4 r. 
Cmtedu uapla Br. 

I|M naciattti OIIt 

mgttiactoitiifl OUv. 

TROGOSiTmjQ. 

XeneblloidM cortinlla Melib., c. 


UTCANXlua. 
Lucanoi dama tlmnb,, c* 
idaddna Say, c. 
Doraia panlldpi S^, c. 
Platycenu mercna Webr, r. 

dcsHcanu Lee., r. 
Ceradma jHcetia Web , r. 
BMaalna cornatoe Fab., c. 

acAHABJUrp^. 


BVUBXDAt 

CytUoa aerloeoa Pont, r. 

PARBmA. 

Dryopa llthopliiltia Gcnn. 

SX*aTBRlDJB 

Adelooen maimonta Fab., c. 

Alaoi oculatoi Linn , c 
Cryptoh ypnna planatna Lee , r 
Elate nigricolfia Ubat, c. 
Druteina elegana Fab., c. 

Lndlna attenuatna Say, c 
abrnptaa Say, r 
Agriotca mancua Say, r. 

Melanotna fianlia Say. 

Limonina agonua Si^ 

Conrmbltca cybndnfonnui Hbat., c. 
ICeUnactea plceus DeO., c. 

BUPftSSTlDE 

Chaloopbora virginienau Dnuy, r 
Dkcrca dlvancaxa Say, c. 
Chiyaobothriafemonta Fab,, c 
Agnlna ruficonia, c. 


Cakpteaoo typicum Lee., c 
Lodoota atnTab., c. 

EHycfanla corrnaca Linn , r. 

^fapy g a deopiena Harr , c. 

Photorla pennaytvaniGa Dd^., c. 
ChauUogwitbiia penoaylvanicoa DeO., c. 
Podabma rugnlom Lee., r, 
baanarlaSay 
tomentoana Sav. o. 

Xelephorna caiblinua Fw. 
lincola Fab. 
btlineatua Say, c. 

CLttiDJL 

Cymatodera bicolor Say, r 
inoroataS^, r. 

mxmE. 


CanUum leerla Drury, c. 

Copria mittutna Drury, c. 

anaglyptkua Say, c 
Phanseua camlfex Linn., r 
Onthopbagna hecate Pane, c 

pcnn^lvanicua Harold, 
Aphodiua foaaor Linn., c. 

ftmclariua Linn , c 
granariua Linn., c 
tnqninatu^ Hbat, c 
Geotrupcf aplendidua Fab., c. 

■emiopacua Jek , e 
Tn» capiUaria 

uniatriatua fibauv 
acaber Linn, 

Scnca Teapertina Oyll 
Macrodactylua anfa^inoaua Fab 
Lachnoatema fuica Froh , a 

crennlata Prdh., r. 
tnatia Fab, c. 
Strigodenna arboricola Fab. 
Felidnota punctata Linn , a 
Cotalpa lantgeiu Linn , c 
Potytmechui brevipca Lee. 
Cycloccphala ap ? 

Xyloryctea aatyrua Fab., t 
E uphoria fnwda Fab , r. 
inda Linn., c. 

Oatnoderma eremicola Knodi, c. 

■cabra Baauv , c 
Tricbiua piger Fab 
biocna Fab 

Valgua canaliculatuc Fab., r. 
aquaulger fieauv, 

aPONDYUBE. 

Farandn brunnea Fab., c. 

CSRAXBVCnut. 

Oithoeoma brunnenm Forat, r. 
Prionna latioolUa Dnnyi 
CHooephalnaagfeada r. 
Phyaocnefttum brevUineum Say, r. 
Fhynutodea Tartahilia Fab., r. 
Harinm ptotena Kirby, r. 

CaWdiiitn mamn Newyn. 

Chion dnetna Drtvy, 

Eboria quadiiflemiiiata Say. 
Komaleam mfnlutn BaUL, c. 
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Blafthidion dracTonitum Fab. 

pmlkltun Newm. 
Cylieoe pictoa Dniry, c 
robiDiGE: Font, c 
Flagionotua apcaonu r. 
Arhopalua fulnutiana Tab 
Keocfyttu eiytliroce^ilna Fab. 
Clytaathus runcc^ OHv., c 
Deamocerui palliatua Font.i c. 
Bncyck>pa ccernliu Say 
Rhapoii] linaatnin OHv 
Centrodem decolorata Harr 
ToxotuacyllndncolUa Say, r 
Anthophiluc attenuatiu Hold. 
Acms^ bivittata Say. 
Gaorotef cyanlpeaniB Say. 
Typocenia velutmns OHv., r. 
lineola Say, r. 
zebra Oliv , c. 


poaima bay, c 
Difona Newm 
vltUta Germ., c 
pabera Say, 

■cnptaLec 
TuficoUiB Say. 

PacDOcema tapenioUtna Say. 
Monohammua titillator Fab., r 
•cutellataa Say, r 
confuaor Kirby, r 
DorcaMliema alteraatmn Say, r, 
nigmm Say, r. 

Goes pnlchta Hald , r 
debilu Lee 
palvcrulenta Hald., r 
Acanthodereadedpiena Hald , r, 
Leptoatyins acuHferua Say, r 
commixtua Hald 
Liopua vanmtoa Hald. 

Urosrapbu usciatiu DeG 
Acantboclniia obsoletna OUv. 
PogODOchenia sp ? 

Hupogoniaa tomentoaus Hald 
Dorevta cinerea Horn, 

Saperda obllqua Say, r 
ralcaraU Say, c. 

Candida Tab ; c. 
vcidu Say, c. 
trldentata Ohv., c 
pnncticolba Say, 
moesta Lee., r. 
conoolor Lee., r 
Oberea blmacolata Oliv., c. 

KbaQfnil Lee, r. 

fetraopaa tctraophthalmna Font, c- 


CRRVSOirSUIXK 
Deqacia pnqiuna Kiibyi c. 
•ubtilia Ktmn, c 


Onodachna atra Abr 
Lema triUneata Oliv, r. 

(Mooerua aapongi potat 

ii-ponetatu Linn. 

Babia 4-fiitUta Oliv., c. 

Baaaarra detntna Ohv., c. 

mammiter Newm 
Pidiybracliya vidiiattu Fab, r 
Pidia vibcida Walih, c. 

ChryaochuB anratUB, c . utnaUy on dog^ 
bwe—last Bummer on Mel. alba, c 
Paria 4-gntUta I-ec , r 
thoracica Mel^ , c 
ColtBpia flavida Say, c 
triBtu Oliv, c. 

Doryphora chvicoHis Kirby, r 
lo-lineata Say, c 
ChrjBomela anturalM Fat>, c. 

elegans 01i\., c 
■cfliaria Lee , r. 
bigBbyana Kirby, c* 
Gaitroidea polygoni Linn., c. 

cyanea Melalt, very rare. 
Lina lapponica Linn 
Bcnpta Fab , r. 

ItftiperuB nieraca bay, c 
Diabrotica la^punctaU Ohv., c. 

vittata Fab., c 
Tnrbabde canadenBia Kirby 
Galeruca decora Say, r 
OcdionycbiB thoracica Fab 
DiBonyclia collana Fab . r 
Crepidodera helxines Linn., c 
Ortnaltica copaluia Fab. 

SvBtena hudionkB Forst, c 
Microrhopala vittita Fab 
Caaatda Invlttata Say, c 
CoptocycU guttata Ohv , c. 

aunchalcea Fab,, c 
Chclymorpha argut Licbt, c. 


TKNBBRIONID^ 

Nyctobetea penniylvonlca DeG , c 
SootobateB calcantua Fab., c. 
X>]opincui Baperdioidea Oliv., r 
Tenebno obeconu Fab , c. 
moUtor Lran , c. 
caatanem Knoeb., c. 
tenebnoidea fieew., c. 
filapatmna intamipttw Say. 

t&etalliCQB Fab. 

Uloma imprcBMi MeUh., c 
HO|^accpbala bleomia OHv., c. 
Flatydema tnfleome Sturm. 
Boletotbema biforau oand. Fab, 0. 
HeJopa micaai Fab^, r. 

Menicantha eontmeta Beeav., c. 
StrcmgyHnm tenukolle Say, r. 
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CISXItUDJt. 
Hyveiionu nteer MeUh. * 
C^la brevis Say. 

Capuochroa fUbgincaa Mdah. 

ifAORiiav. 
Arthromacra enea, Say, c. 

MSl^ANDKYlDJ^ 

Ttttntoma truncomm l,ec , r. 
Penthc oliqnaU Vab , c. 

pimelia Fab,, c 
Melandm striata Say, c 
Gtutropnua bicolor Say, c. 

tomentDaus Say, c 
Orchttua castaaea MeUh , c. 

CEDBUBRIDJB 
Asclera mficollia Say 

UORDBUJD^ 
'Tomoxta bideuUta Say, c 
MordelJa octopunctata Fab , c 

PYR0CHR01D.n. 

Pyrochroa femoralis Lee « r 
Dendroidea canadensu I^at, t 

MiooinJS 
Meloe unguaticollia Say, r 
Macrobaais unicolor Kirby, c 
Bpicaubi vittata Fab , c. 

cmerea Forit, c 
peatuylvanicB DeG , c 

Cleveland, Ohio, 8 Heina St 


oTtoumrcKiim. 
Tonyinectu conferhu OyU, 

coRCUUomixB. 

Ithycema noveboracensia Pont, r 
PhytoQomiia punctatus Fab, 
Liiitrotiotiu candatus Bay ^ 
I^ucua concaviii Say, c* 
nmaculua 

Gymnetron teter Ab* 
COTotrachelus nenuphar Kbit, c 
Rhyasematua hneaticollia Say. 
raeudobarM Carets l^ec 
Balanmua aaaicua Say, r 

BRKNTHID^ 
Eupsalis minuta JDrury, n 

CAIrANDRlDAv. 

Sphenof^orus oebreus Lee,, c 
pertuiax Ohv., c. 
aculpUlii tJhler, c 
parvulua Gyll, c 

SCOLVtlDJB. 

Xylotenm politua Say, c 

ANTHRIBIDAS 
CratopariB Innatna Fab , c. 


CLIMBING PLANTS OF OHIO. 

AUCB DUVOOR. 

Climbing: plants comprise all those which ascend by means of 
support. There are two classes—the twiners which coil spirally 
around a support and the climbers proper which cling to a sup¬ 
port by means of tendnls, leaf-stalks, rootlets, re-cur^ bristles 
or other devices In all these jdants, the lowest intemodes are 
erect, beyond which the peculiar characteristic manifestaitadf by 
the movement of the free end towards the support. If the su^ 
port is a wall, the climber usually sends ont roots or tendnls 
bearing disks which adhere to tb* surface. If the support u 
other then a fiat surface, the climber naually raisca itidl tqr 
tendrils. These tendrils often heve the form of a reversed 
-which medumiam permits the plant to be swayed ba^ sad forth 
by the wind vithoat injury. 
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When the phut is e tniscr, it eannieB % aqmeirtUit horicantet 
poeitioa afttf the first node and the entfemitf hesina to resolve 
to the ri|^t or to the left. Scdanttin revolTea hi «tber direeftion- 
Hunmlns, Looiceraand Fdygotmm, to the right; Phaaeoliu and. 
Convolvnlnstotteleft. ThcierevolittionaareoftraacQonipllahed 
erithin t'wo hoars. 

The structorc of the stem of the tsrincra differs flam that of 
the dimbers and of erect plants In order to meet the strains of 
tensum and of .pressure caused by the growth of the aupport of 
the perennials. Hdlow stems are rare; the pith ia uaiiaUy much 
redifOed, or the central tissues surrounded by firmer tissue which 
protects from pressure. 

It will be noticed that all plants having annual stems climb thin 
supports, thus getting up to the light rapidly as the ener]^ must 
be used iu the growth of stem and leaves rather than in teaming 
large circles. 

The provision for expoanre to light is further shown in leaf- 
arrangement. Leaves of plants covering flat surfaces are nsually 
sjaead out paralld so as to expose as much surface aa possible, 
and in cases of unsymmetrical leaves, the lacking portion would 
have been covered by those overlapping. In some, there u an 
arrangement of large and small leaves—two rows of small ones 
growing in the gaps between the two rows of latge ones. In 
others, exposure is obtained by different lengths of petioles. 

At present Dr, Kdleman's catalogues show 77 dimhing plants 
for Omo. Of these, 25 are woody, 5a herfaaocoos; 51 peren¬ 
nial,' I biennial, 25 annual; 45 twiners, 34 climbers of winch 24 
have tendrils, 3 rootlets, 3 re-enrved bristles, 3 iritable petioles, 
10 are parasitk with minute suckere; 60 are native, 17 are intro¬ 
duced. These plants are: 

hahacm. An bohaceoas climber by nieuif of teadilla, aatiml above 
ground. 

Sbulax rotaadUolia, 
biqitds, 

glnea, woody climbers by meaaa of teadfila. 

P io ecore s b cr ba ce ooa twiner, perenaisl. 

Rmnahia h^alu^ herbsdew twiaer, paioaalal, from Barope. 
ydygemm epneolTtilat, herbnoeoui twiner, ennoal, hom Bwope sad Ails, 
dllaode, 

i^iuii.aiiai , heitseeoastwftMt% pmaalaL 
' Ctematb vhi^&hup, 

vlonu, bwbsecMt dfanbwt by awaai of petlelai^ penaaisL 
tlewli p erm am c a n sd eiim i woody twinsr. 1 

Ad^mi^ fqageis, befbaceens dtaibcr I9 mssasef pMkls^ bkhhtsl. 

Am Mligska, woody dhUber by aMsu dIjvfcttrvttA 
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ocbidkqMik hertecaou^ pcrtnnkl, with toodrUs. 
PhncdflapatTiUcliytk hethacaoqa twiner, perennliL 
Bolleboe labUb^ anniMil twiner from India. 

Vida onoca, 
amcricaiia, 

oudinlana, herbaceoua peminiala cllmbittg by tendiila. 
mtiva, 

angtidlfolla, aaniud* flIhwWng by tendrile, from Bnrope. 

Falcate oomoia, 

pitcheri, herbaceoua twlnera, perennial. 

Aploa apdoa, bertiaoeona twiner, perennial. 

BtrptihOfttylea helvoa, hetbaceoas twiner, annual 
Rhnt xadlcana, woody climber by meani of rootlets 
Cdastrna ocandens, woody twiner. 

Cardiospermnm halloacabiim, herbaceoua climber by tendrils, annual, from 
tropical America. 

Vida labrnaca, 
aeadvalli, 
bloolor, 
vttlpina, 

cordlfolla, woody climbers by tendrils. 

Ampdopais oordsta, woody climber by tendrils, 

Parthenocisans qnlnqncfblia, woody ckmber by tendiila and roots. 

lac(iilatt, woody dlmber by teadrila. 

Ampalanus albidna, herbaceous twiner, perennial. 

Cynandilam nigrum, herbaceons twiner, perennial. 

Vittoaloxlcttm gonocarpua, beriiaceoos twiner, perennial 
Qnamocllt quamocht, 

coednea, herbaceous twiners, annual, from tropical Amtdica. 
«lpcMBoea pandurata, herbaceous twiner, perennial. 

^ lacnnoaa, heebaoeoua twiner, annnal 

purpurea, 

haderacea, herbaoeous twiners, annual, from tropical America. 
ConTolvnltts seplum, 
repens. 

faponicos, herbaceous twiners, perennial, two native and one 
from japan. 

Cuaenta epUlnumi 
^tbymum. 
arvitiaia, 
polygooonun, 

' ladtooom, 
cotyii, 
oSiihilaBthi. 

. Xnaovb, 


(. 
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Cnacnta compftcU, 

paftuloxa, bcrfaabeotu twibcrs, aontuiU th6 fint iad atoond from 
Bnrope, the othera oflUve* 

Solanom dulcunara, berbaceouB twiner, perennial, from Rnrope and Ana. 
Ljdmn vtil^re, ¥roody climber by mcana of recumd briaUea. 

Bignonla crucigen, woody oHniber by tendrils, 

Tecoma radteatu. woody climber by roots, 

Galium asprellum, herbaceous annuol climbing by recurved bristles. 
Lonlcera capnfohmn, 
hirsuta, 
glaucescens, 
dioica. 
sullivantii, 
sompervirens, 

japonica, woody twiners, the first from Europe, the last from Asm, 
the rest native 

Micrampella lobata, herbaceoua climber by tendrils, annual 
Skyos angulat^ herbaceous climber by tendrils, annual 
Cucurbits pepo ovJfera, herbaceous climber by tendrils, annua], from tropical 
Anienca 

Paaaiflora Intea, herbaceous climber by tendrils, perennial. 

New York City 


DONATIONS TO THE O. S U. MVSEUMS. 

Supt. Thos. Booaer, Carey, Ohio, has seat 256 plants to the 
State Herbarium during the past month. 

Mrs Theano W. Case has donated 110 specimens of flowering 
jdants 

Key, H. Herzer, Marietta, Ohio, contributed 175 speamenato- 
the State Herbarinm. 

Arnold Arboretum, Boston, Mass., sent 24 packets of seeds of 
rare shrubs and trees for planting. 

B« B. Williamson, Blunton, Ind., 12 specimens of four species 
of Odonata. Cotypes of Gomphus hybridua, recently described as 
new J»y Mr. Williamson, were included. 

A nne male specimen of the funseal has been donated, and will 
be mounted for the zoological mtiseum. 
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MALLOPHAGAN RECORDS AND DESCRIPTIONS. 

HBSBSKT OnORN 

III. LOUSS OP THB RUSTY GRACKUt. 

Docophonu barbatus n. sp. 

^^IBlongate, bead and thorax red browiii abdomen fuicoui brown, Length 

2 ^bn. 

Head much narrowed In front of antennae, the margin lightly incurved ; 
clypeiu convex m frontr clypeal signature long, narrow behind, clypeol space 
bordered by sinuate chitinons bars, trabecule conic, anterior border scarcely 
sinuate , antenns atnall, drat joint thick and ^ort, second longest. Border 
of head with five bristles in front of antenna), two long bristles and two 
short minute hairs on border behind antenna), and four very minute hairs on 
occipital bolder Protborax quadrate, antenot angles rounded, postero¬ 
lateral angles nearly rectangnlar, bind bonier slightly convex, a long bristle 
in angle , metalhorax with prominent lateral angle and with three or four 
strong bristles Abdomen elongate ovate, scarcely wider than head , fascia* 
broad, fuscous brown, each segment with marginal row of strong bristles, 
terminal segment vath distinct incision 

The male genitalia are slender, the terminal segment almost truncate with 
a few stiff bristleii on apical uiargtn, the segment being dark below and the 
abdominal foscim neorly continnonn above 

This species presents some quite remarkable siniilanties to 
speotyti Osb.. cspeaally m the clypeal structure and the excision 
of terminal segment in the female, and were there not apparent 
certain constant dilTcrences I should be tempted to think it that 
species and its occurrence on the grackle accidental The shape 
of head, terminal segment of male and genitalia differ, and I 
conclude they must he distinct Collected from the rusty grackle, 
Scplecophagus carolniu>s, at Lincoln, Nebraska, by Professor 
Lawrence Bruner, 

IV NKW SPECIES AND RECORDS IN COLPOCKPHALUM AND 
PHYSOSTOMUM. 

Colpocephalum pccUnatum n sp 

Light brown with conspicuous ocular and occipital ipota Length 2 mm 
Head of utnal form; anterior border strongly convex, about six minute 
haire and one long bnatle in front of the antennae, postero-latenil lobes with 
three long brlatks and several small ham. Occipital spots connected by a 
brown bond, butiiio distinct connecting band with the ocular ^ts Pro- 
thorax with prominent lateral angles, a strong bristle and a small hah at 
extreme angle and six hnsUes on the hind border, Metathonx with long 
tnuginal bristles. Legs unlcolorous, the hind femora with three combs of 
minute teeth. Abdomen elongate ovate, with faint hrowniah tnuwvirse 
boiidsaBdaTOir of maiglnalbnsUes; thirdsegment below with two dbmbs 
of mimite balr-Uke teeth on each ndepahttle nearer the margin thanmedlan 
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lint, Mdt comb with «boat tM teeth Penvlttmate veatnd ee gm ent with e 
medUui p roc ea e end dlUte border termiael atgiaent at female with fine 
mlmte border 

Desenbed from a number of epecunene collected from tb* 
burrowing owl Speotyto cumculam hypogsea by Prof Lawrence 
Bruner Lincoln Nebraska 

Ttt peculiar combs of fine hair like teeth on the third segment 
of tie abdomen while not confined to this speaes are with 
other characters quite distinctive and are of special interest as 
showing the range of morphological features presented by mem 
bers of this group Since noting them in this species 1 find 
Piaget had dMcnbed similar comte on the femora of his pectini 
ferum a species occumng on Milvogos pezoporos Of these he 
says four to 5 petits peignes dont les dents dimmuent insensi 
blment de longuer He makes no mention of combs on the 
abdominal segment which in my speaes have a very similar 
structure About the only function that can be assigned to them 
is that of assisting in holding the body in defimte positions in its 
attadnnent to the feathers 


Colpocepkalnm sptnulosum Piag var muutr Kellogg (New 
Mallophaga III p 113) 

A female speamen from the American dunlin Tnnga alpma 
paafica from Prof Bruner Salt Lake Haggard corresponds 
so closely with the form deaenbed by Kellogg from CiUtdns 
arenana Paafic Grove Cal that I do not hesitate to so place it 

Colpoeephalum laheeps Kellogg (New Mallophaga I p 149 ) 

Kellogg described this speaes from one male taken from Ardea 
egretta I have one mature female and three immature mdividu 
aL taken at Ft Collins Col by A C Stephenson from the 
^mtnean bittern Botaunia lentiginosus which agree in almost 
every detail and description as separate species would seem 
unwarranted In shape markings and distnbution of hairs and 
bristles there is scarcely any difference but the meta thorax is 
narrower end the lateral margins more strongly colored than 
shown m Kellogg s figure Length of male is given as i 7a and 
this femde » nearly i 80 mm 


ktutaium n sp 

Oeeipitsl BBgtes wifit distinct hooked angle tnatginsof abdomen brownish 
(ho dish with a btond brownish stripe Length 3 mm 

Hold wtdi the front enpiaded sabtnmiui convex with nntteiottshnsUes 
the Isbrsl lobes (palettes) large projsctiiig much beyond the maigiaol the 


BxrUxATiet* or ntn 14 

Xtf I DeiS | i b e r HS tetSstss ft ip lAswIedonst view 

Mg ii Oetaoecphslsm pscUteteol li 9 f>«awte iseuatwrfsesef pMtetlarssfiaants 
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head when out^tnraed; palpi reachlug aligfatlj beyond border of head; 
entennae miiintCi antennal cavltica marked by dietinct brown bordcn; ocular 
fleck coiiapicuotti, occipltol angle# prodn^ and with a distinct hook. 
There are two minute bain on the bolder in front of antennal pit, three Just 
behind ocular fleck and two longer bnatlea between fleck and occipital angle 
about equidistant from each othcr-'the fleck and the angle. Thorax broader 
than long, rather deeply concave in front aud shallowly concave behind, the 
lateral angles pronnnent and with a bnstle and two minute hain \ postero¬ 
lateral angles rounded, with bristle and one minute hair Mctatliornx with 
about four minute hairs on lateral bordei, anter orly two long bristles on 
pobtero-lateral border Abdominal legments with br ow n marginal stnpe 
narrowing on eighth segment, a light brownish discal area extending from 
liat« to near the tip and covenng about half (he widtli of the segments 

This species agrees m coloration with difTnsum var. mllidum 
Kellogg, is much smallei than his measurements for diffusuni, 
and the distinct book of occipital angle would feeem to separate it 
from that form From siianacenm, which it resembles in size, 
It IS distingnibhed at once by the narrowet front of head, different 
shape of occipital angles and number of bristles and the marginal 
abdominal bands 

Described from three specimens, females, two from the Oregon 
junco, Junco hyemalia oregonus, Ft Collins, Colorado, collected 
by A C. Stephenson, and one from Junco aikeui, Ft Robinson, 
Neb., from Prof Lawrence Bruner. It would seem probable that 
this form and Kellogg's diffusum var pallidum in list be closely 
related, but so far as present specimens go they seem quite 
distinct. 

It is somewliat lemarkahle that in thus genus nearly all descrip¬ 
tions lm\e been from females only ; only four species, so far as I 
have noted, relemng to males, a fact that would seem to indicate 
that the males are quite rare or mauoge to escape quickly from 
dead birds, though the females also are usually taken in but small 
numbers 


Physostomum dtffusum Kellogg 

Kellogg has described this species from specimens taken from 
the Sandwich spanow, Amiuodramus sandwichensis, and the 
golden-crowned sparrow, Zonotnehia coroiiata. 

Specimens evidently belonging here liax'e been sent me by Prof. 
Bruner, taken, one female from the Lincoln sparrow, Melospiza 
bncolni,^I^pcoln, Nebraska, and one female and one mole from 
the SaM^a spa^w, Ammodramut sandwichensis savanna, Lin- 
eoluujlff&naka The male is smaller than the female, 3 mm. 
loi^atid is lighter colored, the abdmnen dear white or tratis^ 
pgrrat, the genital fork inconspicuous faint brown, the ends of 
the prong broad and rounded, a more dis^nct brown, CRsoent- 
shaped genital ring 
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OHIO FUNGL FASCICLE II. 

(Wot 17^ HMfld Pcb 32.1902.) 

W A. KRtMfRMAii, Ohio State T^tuvenity. 

following species constitute Fasacle II 

17. Aecidium peckii DeToni, on Onagm bteonis (L ) Scop 

18. Olceoapokrium equlaeti B. & E , on Bquiaetum roboatum R Br. 

19. OytnuocoiiM intentitialia (Sclilcclit) Lagb , on Rubiia nigrobaccua 

fiailc} 

3D. Gymnocosia inteinliUali^ (Schlecht ) Lagh. Supplement to No 19 
31 , Gyuiuosporanguitii cla\ipes Cke & Pk ^ on Crataegus cnu-galli L 

33 G^mnofiporangiuni macropus Link, on Ma1u9 coronona (L ) Mill 

33. Melampaora popiiliim (Jacq ) L 4 v , on Populua deltoidca Marsh 

34 Piggolta fraxiui B & C » on Fraxinus peunbylvamca Marsh 

35 Polystictus molliuiculus ncrk., oti rotten Beech log. 

36 Pnccinia angustata Peck, on Scirpua cypennus (L.) Kunth 

37 Pucciiita asparagi DC.t on Asparagus officinalis L. 

38 . Pncctnid cancinia DC , on Carox tnctiocurpa Miihl. 

39 « PucciDia circaeae Fcra , on Circaea luteluma h 

30 Pnccinia hehonthi Schw , on Hehanthua tuberosns L 

31 Puccinia malvacearutn Bertero, 011 Althaea rosea Cav. 

3a. Pucnnia xantlin Schw , on Xanthium canadenie Mill. 

33 Stereum versicolor (Sw ) Fr » on rotten Beech log. 

34. TTrocystu occulta (Wallr ) Kabh , on cultivated Rye, Secale cereale L 

35. Urpmyces caryoph^Uinus (Schrank) Schroet, on Dianthus caryo- 

phyllus L. 

36 Uroniyces euphorbiae Cooke Ik Peck , on Euphorbia dentata Miduc 

37. Urotnyces hedyaan-pauiculati (Schw ) Pari» on Meibomia vindiflora 

^ (L ) KunUe. 

38. Uromyccs junci (Desm ) Ldv , on junens eiTusia L. 

39 Uroinycea lespedetse (Schw ) Peck , on I<eapedesa birta (L.) Hll.l 
40. UstiU^ hordei (Pers ) Kcllenn & Swing , on Hordeum sativum Jesseu. 
4t. Ustilago syuthcHstnae Schw , on Panictuu proUfemm Lam 
42. Ustilago tritid (Peis.) Jensen, on Tnticum sativum Lam 

For the loan of literature, tranacHpts of some onginal descrip- 
tiotia» identifying species and verifying determinations, I am 
liutebted to the mycologists, Messrs. Arthur, £lhs, Farlow, Hoi*- 
^y, Uc^d, Morgan, Thaxter and Trelease. The eighteen 
sp^es of Uredineae were submitted to the inspection ^ Dr. 
Arthur, but Dr. Thaxter identified the two speaes of Roestelia 
I return thanks to all those who have generously rendered me 
assistance. 

The following paragrifdu exhibit the labels with data and copy 
of theorig^nal descriptions: 
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17. Aecidium peckii DeToni. 

Aeadmm oenotherae Peck 
On Onagra tnennib f L ) Scop 

Colutnbns Ohio June 5 1901 

Coll W A Kellerman 

Aecidium oenotherae n ip Spots orbicular scarcelpr thick 
ened reddish purple sotnetunes stained with yellow pendia short 
crowded i^erally with a small free central space iporea pale 
orange subglobose small m diameter Chos H Peck 

Report on the Slate Cabinet State of New York ag 6( 1873 

18. Gloeosporium equiseti E. & E 

On rqiu etum robustum R Br 

Logan Hocking Co Ohio Oct 8 1894 
Coll W A kellerman 

Gloeosportum equibcti I &r ActrMih large (i mm in 
diameter) suMonfluent covered by the 1 lackened cuticle which 
iioon whitens out except around the margin spores cylindncal 
slightly curved multinuclrate 25 35 x 3 mmm expcllra m pale 
amber colored masses Journal ofM>colugy 4 53 

19. Gymnoconia interstitialis (Schit) Lagh. 

Caeoma mtcrstitiale Schlecht Aeadium nitens bcliw 
Uredobpores only 
On Rubub nigrobaccus Dailey 

Columbus Ohio June 2 1901 

Coll A Kellerman 

Caeoma (I redo) interstitule 11 sp loha quae infestat 
hoc Coeouia cat tens baud affectib remaneut multo minora et 
minus e\olnU Maculaa in supenon foliorum pagina lu planta 
sicca conspicere neaueo Acervi 111 patina infenore in nervorum 
mterstitiis pobiti oblongi lineans confluentes fere totuni inter 
btitium occupantes pnus panun elevati convexiuscnii epidermide 
tecti quae ^atea nnia longitudinali iiregulanter rumpens pul 
\erem m siccatis luteum liberum reddit epidemudis\ero frag 
menta od latera uiidulatim resistunt bpondia irregularis rotund 
ata effocta p-llucida lepins lineis obscuns vane intncatis impleta 

K n inter se cohaerentia Schlechtendal lu Necs von Esenbeck 
e Physicae Herohneusis 96 1820 

Aecidium nitens S/ A simplex elongatum peridiis maximis 
Aavis mlendentibus dcuium irrcf^lanter n^is ^Ivere luruntio 
In foliis petiohs et rsmis jnnionbus Rubi stngosi frequens 
Plantos totius regionis ita invcstii perenne reduz ut tandem omnmo 
dcstmst testate Ad Uredines accedit sed pendiiun distinctum 
habct Fendia demum inter se conflnunt 1 , D de Schweinitz 
hynopM Funffonim Carolinae Supcnotis (excerpta) p 43 No 
4^ 1823 (Schnft d Nat G^Kilacbsft ru Leipng ) 

Caeoma Aecidium luminattun L v b Polm quae cum 
tota planta ab hoc Aeadia inffstautur (semper qmdem ejnsdem 
gnni; omnino dcnnerata I l> de SchweioiU Tmnsacuons 0^ 
the Amencon Philosophicsl Society Philadelphia New Senes 
4 993 1834 
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20. Gymnoconia interstitialis (Schl.) Lagh. 

Caeoma interstitialis Schlecht ; Aecidiam nitens Schw 
Spermagonia only 
On Rubus nigrobaccus Bailey 
Columbub, Ohio May 5, 1901. 

Coll. W, A. Kellerman. 

Supplement to No 19. 

21 . Gymnosporangium clavipes Cke. & Pk. 

Rocbtelia aurautiaca Peck. 

On Crataegus crus-galli L. 

Vinton, Gallia Co . Ohio July 10, 1901 

Coll W. A Kellerman. 

** Roestelia aurantiaca Peck ^Penclia deeply seated, cylin- 
dnc&l, fragile, eoon lacerated, fugncioua, white, aporea aubglobose, 
bright orange, about ooi^ m diameter, with a thick nyalinc 
epispore Chos H Peck, Report of the New York State Museum 
(Report of the Botanist), ag 91 1H72 

22 . Gymnosporangium macropus Link. 

Aecidium pyratum Schw 
On Malub coronana (Ir.) Mill 
Lakeside, Ottawa Co , Ohio vSept. 10, 1901. 

Coll W A Kellerman. 

** Caeoma, Aecidium, Pyratum, L v S macubs in pagiua 
supenon orbiculatia, rubns in ambitu ocbraceis, centro nigrei^nti- 
bu8 In nversti pagina apparent paeudopendia crebemma, subcon- 
centrica, ponun tantuni elevata nia^ne elcganter multifido- 
fimbnato, fimbnis rectu, nuUiiuodo re\o1utis, divergentibus, 
pallidiii Spondus fu8C» L V de SchweiuiU, Transactions of 
the American Philosophical Society, Philadelphia, New Senes, 
4 294 1834 


23. Melam psora populina (Jacq.) Lev. 

Lycoperdon populiuum Jacquin , Uredo lougi-cap&ula 
DC., Melampsora tremulae Tul 
I Uredo only 
On Populus deltoides Marsh. 

Columbus, Ohio. October 5, 1902. 

Coll. W A. Kellerman 


Jacquin rives, Collectanea Supplement., Pi 9, Pig. 2, only the 
following: Folium Populi balsamlferae in parte supina, quae 

c^detur in numens Lycopcrdis tmnutiaBimia et parasiticla, rolla 
pessnmdantibuB," and I^g 5, Pan hujus folii ad lentem ancta " 
Uredo longi-capsula Cette espdee nait sous I'^derme, le 
perce et forme des taches dfstmetes, arrondies ou oblonguea, bordifes 
una leur jeutieaae par lea d^bnb de I'tfpiderme ; la pou^^re eat 
trda-abundwte, jaune cotnme dans I'ur^o rouille, mala eUe en 
diff^re patce que aea capaolca, au lieu d'etre ovoldea, aout tr^ 
riongto ri cj^ndrlquea lenra deux extr^mit^ aont obtoaea 
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24. Piggotia fraxini B. & C. 

On FraxiniiH pcnnsylvauica Marsh 
l.Akeside, Ottawa Co , Ohio. Sept 19, 1901. 

Coll W A Kellerman. 

TiKK^tiii fr^xiiii B C I'entliecnv hie illic caeiipite^ punc- 
tifornies coiif^ettis , bpons oblonxis ntiiintis 

Ilyiwphylloiis Penthecia ci)]lecte<l two or three tof^ether 
into little niKtfcd dot like groups, ^]}ores minuU oblong " M J 
lierkelc>, (ire\iUea, 3 7 September, 1874 

25. Polystictus molliusculus Berk. 

On rotten Beech log 

Columbus, Ohio Oct tOj iQor 

Coll W A Kellerman 

" Pol>ponis (Aiiodennei) tnolliusciihi^. 11 •tp , luibncatuspileii 
ctTuso-reflexiB sublolmtis k\ iter /onntis nlbis , /onia strigm ntolUbus 
spareis onintis, csnitcxtu al1x>, poms nicdim pallulm 

“ Imlinc.ilcd thin 5 inches or mure long, 3 in dies brund, soint- 
tiinca ]HiiectK resupiii'ite, more gciier illy with the boi der broadly 
reflecUd niid slighth lobed, finely silkv or nearly siriooth, with 
/ones of soft stngne, which in the druil plant are iieifecti} innate 
Substance while thin, corky when drv 

“ Poles j-48 of ail iiirli "brooil, at first enure with thick ihssepi- 
inetils, dt length laiernlid ami eloiigntefl, wikkI loloted ” M J 
Berkeley, koiidon Joiirn.il of lloUiix, 6 ^3o 1S47 

26. Puccinia angustata Peck. 

On Sen pus c\pennus (L.) Knnth 
Sugar Grove, Fan field Co , Ohio October 12, 1901 
Coll \V A Kellerman 

"P angiisbita Peck lIy{)ogeiious , s]X)ls lullnl 01 none . son 
oblong or linear, sometimes'legularh arrangtii ai equal intervals 
111 long parallel lines, narrow, smrounded hy the ruptured 
epidennis hl.ick , sjxires narrow, ohloiig-claxatc or elongated, 
septate above the middle, strongly eonstneted, having the lowere'ell 
more narrow than the upper and c\ hndrical or slightly tapeiiug 
downwards, ooiH' 0024' long rxio6' broad, jiediinele rolorefi, 
thick, verv short " Chas II Peck, Rep irt on die State Museum, 
State of New Vork. as 12^ 1S72 

27. Puccinia asparagi DC. 

On Aspargiis officinalis L , plants grown from seed sown 
111 the spring of 1900 

Coluinbus, Ohio April lo, 1901 

Coll. W A Kellerman 

*' Pucritiia nsparagi Kile est nsse/ commune en nutomne aur 
lea tiges 1 e^ branches, et lea fenilles de Pasporage officinale, ellc 
forme dea tachei ovalea ou plus aouvent ohlonguea, brunes, con- 
v'exea, P^pidemie ae fend longitudinalenient, les puccines aont 
et fortement fixdea sur un receptacle dur et chamu, 
chocune d’elles eat compost d'un p^dicelle blanc qui aontient nn 
p^ncarpe oblong, obtus, & 2 Ic^es sdpvdea par un dtranglemcnt 
tris-pronounctfDeCandolIe, Flore Fran^aisc, a 595 1805. 
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28. Puccinia caricina DC. 

On Carex tnchocarpa Muhl 
Coluinbubp Ohio October 12, 1901 

Coll W A Kellennan 

“ Pucomid lancina Cette pticcinie diffdredc 
comme la pULCinie des j^raiutudes difl^re de fithii^o~i*era, 

elle forme, a la surface 8ii])^neure rles teiiilles de plubieurb csp^ces 
de carex, des pustules uvalcs, petit-s, noinhreiises, sou\ent dis- 
poshes eti senes loiif^itudinnles , dniis leiir jciiiicssc. ellcs sou10\ent 
r^pidemie, puis le ruuipciit ct resteiit eiitoiir^esdc sesdi^hiis , leui 
couleui est bruiie «\ leur naissance, et devieiit noire a la fm de leur 
VIS, les plan lilies qui ks coiii])osciit, viies an iiiicnwcone, offrent 
1111 pddicelle blaiic Idifornie. ei iins capsule en forme dc tuassuc 
nnoii^(5e, presque cvlmdnque, A deux lof^es separces par une clots- 
un et Lin petit ctranik^teiiient, la sup^neure est phis arrundie cl un 
peu plus ifrasbc que I’nifcricure " DeCandolIc, Hoic Pmii^aist, 
6 60 ]«Sj5 

29. Puccinia circaeae Pers. 

On Circaca luletiaiia 

West Alexandria, Preble Co., Ohio July 1901 
Coll W A. Kellcrman 

“Circaeae, cespitosa, ftlobosn dilute bndia,—cla\uln o\alo- 
acuminatis (In fol Ciro Intel ) “ C H, Tersoon Roeiner’s 
Neiies Maga/iu, I 119 1791 

30. Puccinia helianthi Schw. 

On Helianthiis tulierosus T,. 

Teleutospores onl> 

New Plymouth, Vintoii Co , Ohio October 10, 1901 
Coll W A Kellennan 
Supplement to No 10 


31. Puccinia malvacearum Bertero. 

Oil Allheca tosea Cav 

PeiT>, I^ke Co , Ohio July 15, 1601 

Coll V J Tyler. 

“Puccinia Malvacearntn P h>popbylla, confertim spars.i. 
acervuliB heiiiisphaencis initio epidermide perBistente centro velatis, 
ambitu nudis rufis, subtus utnbihcatis, spondus dense congestii, 
i>voideo-oblongu, levibus, fascia, medio subconstnctis obtuse acu- 
mtnatis lungissime pedicellatis, pedicello hyahno P Malvacearum 
Bertero, Mss. Coll n. 750 '* Montaigne, in Gay, Histona fisica 
y politlca de Chile, • 43 1833 
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32. Puccinia xanthii Schw. 

On Xanthinm canadense Mill. 

Columbus, Ohio. August 36, 1901. 

Coll. F. J. Tyler and O E. Jennings 

"Puccinia Xanthn 8z P macula tram ortnculan pallida, 
•ubtui fuaco-brnnnea pallide margmata, aporidiia obloogia bilocu- 
lanbna pcdicellatia. 

"In averaa pagina folionim Xanthii Btrnmarii, locia arenoaia 
Subtui pnmum paliidaa veuculai, cellulanim folii aetnuloa, exhibet, 

? [uibua dlnruptis et raidenmde orbatis, cohaerentcm pustulam 
UBcam exhibrat tpondia, tub Irate lutea, peilicello longiore auam 
raondia *’ L D dc SchweituU, Synopaia Fungorum Carolinae 
^penom (excerpts), p 47, No 500 1833 (Scbnft, d. Nat 

Gescllschaft 7u T^pzig.) 

33 . Stereum versicolor (Sw.) Fr. 

Thelephora versicolor Sw 
On rotten Beech log. 

Columbus, Ohio. May 10, 1901. 

Coll W A. Kellerman. 

"Thelephora versicolor, pileo sessile niembranaceo hirto, 
fasciH diacolonbus, subtua laevi albido 

" Helvellayemcolor, acaulis, nietiibranacea fasais diacolonbus, 
mferna loevia alba 

" Pilei saepe plures couferti, accreti, aeaaelea, ban plerumque 
explauati, superne reflexi quasi dimidiati aemirotuudati, plonlu- 
iculi, membranacea, ngidi, margine integn subnndulati ranua 
incisi veatiti Airsuii brevi adpressa subaurea nitente, fasetts con- 
centnci numerosia approximatls angustissimus feimmneia fuaco- 
violaccis interstincta H3 niemnm glabcmmum, pallide albidum 
O Swortr, Flora Indiae Occidentalis, 3 1934 1H06 


34. Urocystis occulta (Wallr.) Rabh. 

Krysibe occulta Wallr 
On cultivated Rye, Secale cereale L. 
Columbus, Ohio June 1, 1901 

Coll W. A. Kellerman 


"Bryubc occulta W , spondiu effusta aubrotimdii, e centro 
opaco llmbum pelluddum vemicosum, velub ex oliis multo minor- 
ibus concatenaus ambeuntibua compemtum circomduccnbbiu 0I1- 
vaceia coploaisaamiB, vaginarum et glumanim faciem interaneam 
inveabrabbua illaaque demnm longitudinaliter ruptaa, tomrab 
velntini conbnnl rimon inotar obduccntlbus 

opondna effuals, atnaa vaginarum mtennearum 
jjBvcicntlbua culmumque longitudinaliter scumim taraiatiun hinc 
iSdenigranbbus, hinc tranalucendo ancrcum mentiratibnB ” P O. 
T'Waliroth, Flora Cryptogamica Germaniae, Compendium Florae 
Germanicae, Seetk) il, 4 313 1833. 



Feb., 1902.] 


Ohio Fvngt. FUndr II 


3II 


35. Uromyces caryophyllinus (Schk.) Schr. 

Lycoperdon Caryophyllmum Schrank. 

On Dianthus caryophyllus L 
Columbus, Ohio February lo, 1901 

Coll. W A. Kellerman 

Lycoperdon caryophylhnutn Halt)e>foemiiKe ueiaalichte 
Blnbcu, die nach der groeasem Axe /erspnngca, iindeineu KalTce- 
brauneu Saameu ausschuetten " Pran/ \on Paula Schrank, 
Batcnbohe Plorn, x 668 1789 


36. Uromyces euphorbiae Cke. & Peck. 

On Euphorbia dcntata Michx 
Lakeside. Ottawa Co , Ohio September 15. 1901 

Coll. W A. Kellerman 

"Uromyces euphorbiae Cooke & Peck Leaver generally 
‘Stained >Mth red or purple , son ainpliif^enoua. subrotund, slightly 
convex, surrounded by the ruptured epuleniiis, ferruginous bro^ii 
or hlacklah-b^ov^ n , spores subglobohe, rough, often with a large 
nmleuB, about uoo8' in diameter, peduncle bhori. livahne" 
Chas H Peck, Report on the State Miiseuiii, State of Ne^ York, 
>5 90 1872 


37. Uromyces hedysari-paniculati (Schv.) Farl. 

Pucania hed>RQri-peniculati Schw . Phragmidmm 
hedysan Schw 

On Mcibomia vindiflora (L ) Kuntze 
Vinton, Gallia Co , Ohio October ir, 1901. 

Coll W A Kellerman. 

"Puctinia hedysan paniculati Sr P. puniLifonnis suarsa 
fusta, spondits ovata-glolxmis fusets, pediccllo longissimo Aliionni 
pellucido 

" Prequens in aversa facie foliorum Hedysan paniculati Sep¬ 
tum in spondio non conspicio Pedicellu^ fihfonnis, pcllucidus ’* 

L D de Schweinit/, Synopsis Fungonun Carolnae Superions 
lexceipta), p 48, No 503 1822 (Schrift d Nat Gesellschaft ru 

Leipzig ) 

"Phragmidium hedysan, L v S P acervulis minutis sed 
crebns per totum folium sparsis, epidennide innatis Spondiis 
longe p^icellatis, pcihcello articulato, pellucido, cetemm opacis, 
ovatia, obtusiB, non cylindncis, obscure septatis, iicc articulato- 
constnctis, fusc'o-nigns " L I> de Schweinit?, Transactions of 
the Amencan Philosophical Society, Philadelphia, 4 >97 1834 
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38. Uromyces junci (Desm.) Lev. 

Pucania junci Desm 
Teleutospores onlv 
On Jiiucus effusiis L 

Junction City, Perry Co , Ohio April lo, 1901 

Coll W A Kellcnnan 

This fuiigub ^as issued by J B H J Desuiazierm, IMaiiteb 
Cryy»lo)rain?s de France, Fast II , No Ht, on the label of nhuh 
no teehnual description is given, but the follovting statetnent is 
made " Fdle (1 e , l*ucciiiia jiinci) a de grandb rapports avtc le 
FuLcinia grnminis auquel on pourrait la r< 5 uinr comme unc von^tC 
bieii dcstincte Lcs capsules sont, toiunie dans tette tsp^cc, en 
forme de niassue iimis les pustulesqu’dies formctit par leur rduiiioii 
lie boiit pas liiieaireb ” 

39. Uromyces lespedezae (Schw.) Peck. 

Puctinia lespetlc/ae-procumbcntis, Pucciiiia lespede/ae^ 
lK>h stachv ae Schw 
On Lospede/a hirta ( h ) Kll 
Bowling Careen, Wooil Co , Ohio Septeinlier 2. 1901 
Coll \V A Kdlciinaii 

‘‘PiKtinia kspede/ae protniubenlis S/ 1 ’ minor suhpiiiuti- 
foniiib spars,i fuscescciis pioriiiiiiK ns, spend 11s oblong is InluciiLin- 
1)Ub 

“Passim lul folia be&])edc/ac pro<uinbeiitis Epidtmiideni 
p«]gi]iae inferions hdii 111 bullos devat, post rupliiraiii alb is, pcllu- 
rulib S{)ond]] septum exaett in tnedio sporuho silum ct pcdirdlus 
(albidiis, lougior) a sporidio disliiulus cst ’’ Jy 1 ) de Schvxeinil/, 
%Smioj>sis hiingoruni Carohuae Siipenons (evierpta), ]> 47, No 197 
1832 (bcliiitl d Nil Oes.llM.halt/ubcip/ig) 

“ Pm i uiia lLS|Hicle/ae \x>l> stachv ae Sr 1* minor puiictitormis. 
epuleninde ciiicta mgia bplendens, syxiridun oblouyo^ utriiuyue 
ntteniiatis biibbilcKularibus 

'■ Frt<iuens 111 yiagina infer ore fohoniin Kpidcrmidc vincta 
Sporidu iiiagis eloiigat.i ct in pcdiccllunt atteiiuata, bepto vtx con- 
spit no, tiijub umbra mox yjone apioun spondii, niox mfenus 
apparct Color sjx^ndiornm sub kiite luteiis “ b D de Schweinit/, 
Svuopsis Fungoriim CarohnaeSupenons (t\ccr])tai, ]) 47 No 498 
1823 (Schrifi d Nat OesdlMhaft /u I^ipzig ) 

40. Ustilago horde! (Pers.) Kell. & Swing. 

Uredo hordei Pers 
On Ilordeum sativum Jessen. 

Oxtord, Butler Co Ohio. Juue 3, 1895. 

Coll W A. Kellermau 

“ Uredo segetum pulvcre copioao uigro 111 gratninum splciiliv 
B glumib provenientc (Disp meth. fling , p 56) 

“Keticulana aegetum, fuaco-uigncans granimuiu parasitica, 
intus filaiiientosa (Bull champ i, pag 90 t 473 f 3 ) 

**a Uredo hordei jMudoperiuio subelhptico ruguloao, pul- 
vere lateiite “ D C H Persoon, S>nopsis Methodica Kungorum, 
I 324 ihu[ 
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41. Ustilago syntherismae Schv. 

On Panicum proliferum Lam 
Columbus, Ohio ()ciol)er 5, 1901. 

Coll F J Tyler and O K Jennings 
'TstilaKofCneoiiia Tredo) s\iitliensniae, L \ S Cm 

v^ini9 (.ticim ^uniunbiis «iese ost^ndit .itUe cvolutioiuui Spondiis 
cinereo-atro vindibus, laxifabinie elTubis incjiiinantibus " Ty D dc 
Sch^einit7, Tiansactioiis of the Amt;ncaii PhilosopliKal Sociel>, 
Philadelphia, 4 2q(> 1K34 

42. Ustilago tritici (Pers.) Jensen. 

Uredo tiitici Pci soon 
On Tiiticnni sativum Lam 
Columbus, Ohio June 12, 1901. 

Coll W A Kdlerman 

" I'rcdo Mgctuni puUere ropinso nii^ro 111 j^iamiiniin spKulw 
s gluniici proxenieiitc nictli fung , p 56) 

Keticulann sfgetuin, fusoo nigncaiib grLiiiiiniiiti jiarasitica, 
lulus iihuiiciilob^i (Hull ihaiiip 1 png qi) t 172 f 2 ) 

Prwli) inlui sul)e(Tus.i " I) C 11 I’crsooii, Sjnopsis 
Mtlhodica Fungoruni, 1 22 f iHot 

BOTANICAL CORRESPONDENCE AND NOTES 
FOR AMATEURS, III. 

Coilducud b> W A KUL,t,bKMAN 

/itm y Ml F. U Biirglehaus, of Toledo, sends the following 
note ‘ ‘ I ha\ e found in working over Rubus amencana Britton, 
that the desaiplioii ni Gra>*s and Britton’s Manuals—“stems 
annual, herbaceous, or sliglith \v(X)d> “—docs not accurately 
cover the common torm here All the s)x.\'imens taken here ha\ e 
«x inches or more of wootly stem of previous year’s giow tli The 
new flowenng stems are delicate, herbaceous, getierallv braticliiiig 
from the stem of the previous year Is this generally the case in 
Ohio^’’ 

Mr F J Tyler examined the Specimens in the (Jhio Herbarium 
and found “ the branches coming from a stem of previous year’s 
grow'th This old stem was in some cases three inches high, but 
mostly it had been killed to the surface of the ground , the y oiiiig 
branches started from buds which had been protected by leaf 
mold or soil Probably the description in the floras referretl to 
by Mr. Burglehaus is correct for all cases except where the plant 
is protected 

/iem /o. Occasion will be taken here to call attention to a 
note which Mr Burglehaus published in Torreya, 1 55, relative 
to speanieiis of Circaea lutetiaua found at Toledo, July 29, 1900, 
with smooth frutt These were growing with the ordinary Circaea 
lutetiana, which otherwise they resembled Dr. Britton stated 
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that '' It necessitated a modification of the characters of Circaea ’'; 
It matches a specimen received by Dr. Torrey, from Agardh, col¬ 
lected m Scania. Sweden, and named C. intermedia, but the true 
C intermedia Ehrh., from Central Europe is evidently different.’ * 
Item IT. The Botanical Gazette gives a brief notice of a paper 
by Bernard, printed in Comptes Rendus, which is of such interest 
as to warrant reproduction here. " Bernard makes the surprising 
statement that it is his belief that the tubers of the potato are 
essentially galls and due to fungus infection. He shows that 
Fusarium soiant is always present in the tubers, and it seems 
likely that this fungus causes the arrest of the terminal bud and 
the development of hypertrophied tissuesi which become filled 
with starch. The author's experiments, while not yet conclu¬ 
sive, strongly support his theoretical conclusions, since a decided 
parallelism is seen to exist lietwecn the amount of tuber forma¬ 
tion and the development of the fungus However, no cultures 
entirely tree from fungus have yet been made Bernard notes 
that when the potato was introduced into France, tubers could 
not be produced from seed cultures, presumably because Fnsanum 
volant did not then infest the soil ” 


MEETING OF THE BIOLOGICAL CLUB. 

Orton Hai^l, January 6th, 1902, 
The Club was called to order by the president and the minutes of 
the previous meeting were read and approved. The first paper was 
by Prof Osboni who ga\c an account of the Chicago meeting of 
the Am Society of Naturalists 

Mr Coberley followed with some observations on the winter 
foliage of plants growing near Georgesville, O He mentioned a 
uuml^r of plants which retain their fohage through the winter 
In discussing this paper Prof Schaffner spoke ot the moth mul¬ 
lein, Verbascum blattana h , as being well protected for the win¬ 
ter. Its leaves contain anthocyaniii and also exhibit a strong 
geotropic curvature 

Mr. Hndwell next read a paper on insect pollination of flowers. 
Insects belonging to the groups Diptcra, Hymenoptera and 
I^pidoptcra are the most frequent agents of pollination 

Under the head of personal observations, Prof Prosser gave a 
report of his explorations in Nebraska and also of the summer's 
work on the conglomerate in northern Ohio This rock is ex¬ 
posed at Nelson Ledges and farther north at Thompson's Ledge 
and Little Mountain A large block was brought down and 
placed near the drive north of Orton Hall 

Messrs. O L Eckman, A. P. Easton, R. L. Hyde and F. M. 
Surface were elected members The Club then adjourned. 

F. J. TyuJr, Secreiary. 
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ON THE USE OF SOME COMMON BOTANICAL 

TERMS. 

John H Sch<i-ini<k 

The re\olutioii which has taken place m the scienc.* of butan> 
duniiK the last fitly jears has kivcii to many of the older terms 
an cnlirtly new meaning The tolIowinR explanations are offered 
to indicate in a getieial w’ay the projwr use of some ot the teinis 
which arc coiitiiuiall\ rccnriing in the class room and which stand 
for definite ideas and facts as at present recogni/ed The> will 
be used b\ the writer until something Iwtter is proposed 

In the first place, it is of the greatest imjxirtance to cleaily 
recogni/e the alternation of generations in all of the plants al)o\c 
the Thallophytes as w’cll as in those Algae and Fungi where a 
true alternation exists The alternation of generations lies at the 
Ixittom of the entire evolutionar) history of plants and to ignore 
this fact IS to start with confusion as a foundation With begin- 
ii6rs one need not go into details, but so fat as one does go, so far 
he should tell the whole truth and leave no room for false iiiipres- 
bions It IS best to speak of the two generations and the plant 
mdiMduals only us gainetophyte and sporophyte and to drop such 
terms as sporogoniuni, oophore, and oophyte when speaking of 
the individual or of tlie generation. The gametophyte is the 
sexual generation and the sporophyte is the iion-sexual one. Sex 
terms should be used only tor the sexual generation and all sex 
terms should be discarded w'hen the .sporophyte generation is 
under discussion It is just as easy to say carpellate flower as 
female flower, or stamiuate tree as male tree In .speaking of tlie 
gametophyte, if the two sexes are united in one individual the 
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proper terms are liermaphrodite or bisexual, and unisexual when 
the sexes are separated Monoecious and dioecious should not be 
used for sexual individuals , these terms are properly applied only 
to the sporophyle. 

Repi 0(1 tiction may come iimler three general heads i. Veg¬ 
etative propagation. 2 Reproduction by non-sexual spores, 
3 Sexual reproduction in which spores are formed by the conju¬ 
gation ut two gametes or two coenoc> tes Any specialircd part 
or branch of the gametoph>te uhich bears the sexual organs 
should l>e called a gaiiietophure The ganitlophorcs may be 
autlicndiophores, archegoniophores, oogoniophorcs, etc The 
organs which bear the male and female cells are the speriimry and 
ovar>, but these may ha\e vanous special names, as (xigonuim, 
archegonium, aiitlicndiuui, deiiending upon their structure The 
sexual cells are gametes, and should be called spermato/oid and 
oosphere, 01 simply sperm and egg Noiinally these two cells 
must unite to give rise to a spore The union of the male and 
female gametes is known as tertili/ation This term must never 
be used for ])olhuation Pollmalion is the transfer of a small 
male plant to an ovule or a stigma Sexuall> formed spores are 
either /ygospoics or oospores—/>gospores when the uniting cells 
are uot at all or very little dilTciciitiated Irom each other, oosinires 
when they are spermaloroid and oosphere The product ot 
coenoc> tic conjugations may be called cocnoc> tic /> gospores, clc 
The tciiii sporopliorc ina\ be used foi an> organ winch bears 
sporangia, whether on the gnmetophyte or siwrophyte Then 
the sporophoic ma> he a sporophyll, or othciwise Sporophore 
IS a general term for a sporc-lxdimg oigaii or branch The 
sporophore may l^e a comdiophore, a /oosporaugiophore, etc , 
according to the nature of the spoies ])rodiiccd 

A flower is a iiuxlified spore-lx;aring hraiicli without sexual 
organs In some cases complete stenli/ation may have icsulted 
V) that no spores aic produced. Such a flower is one, neverthe¬ 
less. which was a sixne-bennng oigau in the earlier stages ot its 
phylogeiiy It is sometimes difficult to distinguish between 
spores aud brood buds, but all specialized repiodiicluc cells should 
be called spores The term spike should not be used for a prima- 
tive flower or shortened branch of sporophylls Such flowers 
may be called cones -as cone of Eciuisetuiii, Ljcopod, Pine, etc 
The spike is an inflorescence. The flowci may be either mono- 
sporangiate or bispuraugiate. If it is mouospoiangiate it may l>e 
monoecious or dioecious These terms should be applied only to 
luterosporous sporophyte*s Muiiosporangiate flowers are cither 
microsporangiate or inegasporangiate In the case of Spermato- 
phytes they ma> be called staminate and carpcllate. Such 
expressions as hermaphrodite flowers, aud poUgamous flowers 
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are altQf^ether misleadin^^. The typical flower i& made up of lour 
^ts of floral orf^^us, as follows 


Fertile parts 


( I G>iioecium—composed of carpel*fl 
I 2. Aiidroecium—composed of stamens 


Sterile parts 


j 3 Corolla —composed of petals 
( 4 Calyx—coniposetl of sepals 


Gynoecium and audroeciuiit should simply mean the house or 
place in which the male and female plants live and tlius the mis¬ 
take will be avoided of implyiii}^ se\uahtN to the carpels and 
stamens The term sterile should ne\ er be applied to a staminate 
flower It is manifestly absurd to amtiniie to call a staminate 
flower sterile wdien it produces a large numlier of imcrospores 
A stetilc flower is one which has lost the power oi spore repro¬ 
duction The term pistil is \ciy misleading and should not he 
used except foi a gynocciinn in which the carpels are completely 
united. It w'Oiild be better to not use it at all The parts ot any 
cycle or whorl of the flower may te fiee or parll\ united oi com- 
plctclv muled and these conditions can Ixi easily nidicatetl without 
a sjKJCinl leimmology The older terms in regard to the sym¬ 
metry ot the flowei should be completely droppc*d and the newer 
ones, which accord with mathematical conceptions, l>e used 
According to Banies, stigma, st>lc, and oMiIar\ are the usual 
parts ot a carpel, ()var> should onl> be used for an egg-produc¬ 
ing organ of the g.imel()ph>te It the carpeds are fieethe o\ular- 
ivs are simple , but tor coiivenieiiee. it the oviilaiies of a numlier 
of carpels are united the entire structure may be called a com¬ 
pound oxulary with so many hxuh or cavities The term cell is 
to lie used ouly m its cytological sense as the unit ot plaut struc- 
tiuc To s]>eak (»f the cells of the ovulaiy or ot the slameii w^hen 
the loculi arc meant is misleading 
The ovule IS originally the megasix>rangniin and produces one 
or nioi e niegas|)ores The inicrosporangia are borne on the stamens 
and jiroduce the microspores. The ^xillen grain and the embryo- 
sac arc the male and female plants ot the gametophyte generation 
ot the seed plants, and develop from the microspoie and mega¬ 
spore, respectively A distuictioii must be made lietweeu the 
nncrospore, w^hich is a single cell, and the iwllengrain, j several- 
celled male gametophyte, also between the inegaspore, a single 
cell, and embryo-sac, the female gametophyte The pollcntube 
IS not the male gametophyte, but only a part ot that individual 
The entire structure, which de\ clops from the microspore, is the 
male gametophyte. The pollengiains should nut be called pol- 
lenspores, nor should the cmbryo-soc be called a megaspure. 
Endospenn should be restricted to the Angiosperms and stand for 
the tissue or cells which come from the definitive cell, and in such 
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ca.seb a.s the Pine the ti&sue which surrounds the embryo can be 
called what it actually is, the female thallus or female gametoph) te 
filled w’lth food material 

The term root imist be restricted to the spoiophyte generation 
and r(x)t-hairs to hairs on real routs The terms rhi/oid and hold¬ 
fast may be used foi similar organs of the gametoph) te The 
word leaf should be restricted entirely to the sporop) te Any 
reduced leaf may be called a bract or scale leaf For eximnsiotis 
on the ganielophyte the term scale inav be used as moss scale, 
h\crwort scale, scaly Liverworts, etc K\]>auded thalli, as those 
in many oi the red and brown Algae, and Luerwurtsand Mosses 
may Ik. e-alkd fronds There is no need of calling a fern le.ii a 
frond It IS of the same nature as the kaf of a seed plant and 
should hat c the ‘•.ime terminology The term stoma should be 
used only lor true stomata on the sporophtte Passages of some¬ 
what similar liinetion, but not similar structure on the gameto- 
phyte of some Li\eiworts may lie called air passages for want of 
a better term It would be well to drop the term prothalliis m 
the Pteiidoplntes and call the gametophyte, what it realK is, 
simply a thalhi.s The tenn geiminate should lie restricted to 
the di\ ision or budding ot cells and sjxires, it should not be used 
tor the breaking out of the cmbiyo plant from the seed This 
process should always lie called spiuiiting There is not eten an 
analogy between this jikkcss and the genniiintion ot thesixiie* 

The terms photosynthesis, digestion, respnation, and ns.simila- 
tion should be jiropcrly njiplied, especially assimilation, which 
should Iefc'i onl\ to the coiixersion of dead food materials into 
living protoplasm It would lx* \cry fortunate if the terms 
daughter eell, luothei c\dl, and grniulmotlier cell would always be 
applied to sucecssue geiieiations of cells produced by division 
Thus in the formation of the spores on the sporophyte, the cells 
wliicli are diffeieiitinted and usually separated from the general 
tissue are spore grnnclniother cells These dnidc into two to 
form the two spoie mother cells, which again divide, thus lorni- 
ing the foiii daughter cells which dcsclop into the spores These 
grandmother cells are usually called sjxire mother cells, but it is 
lietter to use the term spotocyte, amt if there arc two kinds of 
spores, the cells may be called niicrosporocytes and mega- 
sporocytes 

These aic only a few of the most important teims that might 
be defined, but if these alone were always correctly applied, 
amateur students as well os those more advanced might obtain a 
clearer conception of the subject with much less outlay of misdi¬ 
rected effort 
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PROPOSED ALGOLOGICAL SURVEY OF OHIO. 

W A KKf.I.BaUAN 

Little or no attention has been paid to the Ohio Algae, except 
by a few persons in a few localities, and it is therefore proposed 
that botanists, collectors and amateurs, unite in an effort to moke 
known, the coming season the character and distribution of our 
Stale Algological flora. To this end all who may be interested— 
and It IS hoped this number will include persons in every county 
111 Ohio- and are willing to make observations and contributions 
are invited to send specimens for examination to the Botanical 
Dejiartment, Ohio State University Mr W W, Stockberger of 
Denison Ihiiversity, Oranville, wmII assist in working up the 
material and tabulating the results If the suggestions here are 
not ample,, interested parties arc requested to send letters of 
inquiry 

Many media or solutions for temporarily preserving Algae have 
lieeu rcx*omineuded—such as a weak solution of carbolic and, two 
per cent solution of formalin, Riport and Petit'h .solution, one 
jier cent, solution of chrome-alum, and camphor water (small 
piece of gum camphor in water)—but we have concluded that 
nothing is better tlmn a tiny drop of carlwlic acid m the vial of 
water conlaitiing the Alga 

Homeopathic vials, or still better, shell vials, say two drachm 
capacity, with cork stoppers, will I>e found vSUitable, and large 
enough in most cases to contain ample matcnal Slender forceps 
are very convenient for securing the Algic and placing them in 
the bottles, though subtle fingers must never be underrated in 
natural hustory work. It is desirable that the collector note the 
habitat of each species taken and add any other notes that might 
suggest themselves for record. 

Numbers could be written with ink on the cork stopper, but it 
is preferable to use paper attached to the vials A sheet of 
gummed paper can be obtained at any book store and this cut iii 
narrow and short strips will be found most convenient, A con¬ 
tinuous or serial numbering ought to be adopted by every one 
who sends material. No number should ever be repeat^ m 
sending natural history specimens of any kind, and the collector 
.should always keep a record of the numbers, with notes of habits, 
localities, etc. It reports are desired on the material sent to the 
State Harbarluni, they will be made, and reference to specimens 
will always be by number 

Such specimens may be sent by mail, but only when enclosed 
in a box so as to prevent them from being crushed and thereby 
endangering other mail matter The rate of postage is one cent 
per ounce. The name and address of the sender should be written 
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oil the outside of the package, numbers only enclosed with the 
speamens. Contributions arc earnestly solicited. 

To make exsiccata, or dried specimens, for the herbarium is a 
very simple maltex, and I suggest a method of procedure for the 
benefit of those who may be interested in this phase of tlie work. 
If the Alga is a large one. for example a coarse Rlaiuentotis pond- 
scum (Spirogyra), or very branching form from running water 
(Cladophora). place a small portion of the material in a basin of 
water. Then insert under it a piece of writing paper (book 
paper is not satisfactory, it must be si/ed). say three inches square 
or perhaps 2x 4 inches, and very slowdy bring it to the surface 
of the water, in the meantime gently spreading out the'Alga o\er 
it so as to show advantageously and naturally on the white paper 
For this a camel's hair brush w'lll be found useful, particularly 
for spreading the more delicate filaments When the paper is 
lifted and drained ot the excess of water, the Alga being spread 
satisfactorily, it should be laid in the plant-prevss or put between 
folds of paper under pressure to dry , but first spread over the 
speamen a piece of niuslm (do not use a new piece of cloth), 
or woni-oiit handkerchief will serve as well, thus prcienting the 
drying papers from coming in direct contact with the Alga. The 
next day when the mounted specimens are examined, it will lie 
found that the Alga adheres firmly to the paper, the covering lIoIIi 
being easily removed. 

But for the smaller specimens, and especially for the colonies 
of gelatinous or slimy forms, it is preferable to use smaller pieces 
of mounting paper, and let the Alga dry without pressure That 
IS. put a small quantity of the Alga on a piece of paper, leaving 
It exposKd till all the water evaporates, when the specimen will 
remain attached. Small pieces of mica are preferable for such 
mounting, since when later the material is moistened to remove 
a portion tor study and microscopic exaniuiation, the remaimlei 
IS less disturbed than might be the case when paper is used for 
mounting. I usually mount specimens on both paper and mica . 
on the former the mass shows to better advantage. 

Those who wish to make a careful study of our Alga; w’lll 
freely find a good pocket lens sufficient even for general exam¬ 
ination, But a compound microscope with a comparatively loiv 
objective will be quite satisfactory To study the various kinds 
of spore formation and modes of reproduction would be ns inter¬ 
esting as it is difficult, but beginners and amateurs need not by 
reason of this hint anticipate insurmountable difficulties 

The accompanying plate, will give a general though crude idea 
of the variety of forms that are comprised in the greater portion 
of our Algolpgical flora. The delicacy and beauty of the numer¬ 
ous species can only be rcalijccd when one enters upon their 
enthusiastic study. 
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Appended i8 an alphabetical list of species hitherto reported as 
occurring in Ohio, the nomenclature according m the mam with 
that used by DeToni in the Sylloge Algarum. 


LIST OP A1.G;H RKPORTltD AS OCCURRING IN OHIO. 


ANAR\KNA 

oKilUnoiclefl 

stognalis 

ArifANOCHAKTH 

repens 

BATKALHOSPKRMUM 

moniliforme 

nOTRVDIUM 

granulatum 

BUI.UOCHAKTB 

creiiulata 

CHAHTOPHORA 

cornu-datnae 

eleMns 

piauomiia 

CllANTRANSIA 

pvcmaea 

\ 4 oIacea 

violacea beardsleei 

CHARA 

contram 

coronata 

flcXlllB 

foeUda 

fragtlis 

gymnopus niichauxii 
intennedia 
CUARACIUU 
ficaaile 

CJ.ADOPHORA 
cnapata 
cnspata vitrea 
fracta 
glomerata 
glotuerata clavata 
glomeraU puinil.v 
fflomerata ruularis 
hnnaci 
CUMiTRRlUM 
aceroaum 
dlanae 
hneatum 
momllferum 
porvulum 
vtrigoaum 

COi:.BOCHAETK 

acutata 

aoluU 


conborva 
bombycina 
glacialioidea 
rhypophita 
teiiem rhypophila 

COSMARIUM 

botrytis 

brelnssonii 

biretuin 

broomei 

iQtilractnm 

intermedium 

latiun 

orbiculatiini 

ralfsii 

aeeb^niim 

tinctum 

CVUNUEOC\Pb\ 

anioena 

C\ I^INDRObrKR MITM 
macraapertnum 

DK&MIDIUM 

s'wart/ii 

ukapaknaudia 
gloinerata 
glonieraU maxima 
plumosa 
ravenehi 

Kl ASTRUM 
elegans 
rostratum 

hLDORINA 

stagnale 

KUr.l.KNA 

vindis 

OWBOCVSTIS 

gig®’ 

GLOROTRICHIA 

naUna 

piaum 

UAEMATOCOCCUS 

lacuatna 

HORMISCIA 

fiaccida 

siibtihs 

aubtilu variabilu 

nVAIAlTHaCA 

mucoaa 

H\ DRODICTVON 
reticulatum 


IfKMANBA 
toruloaa 
I.\ NGB^A 
pallida 
>ulgans 
MILRt>SPORA 
flociosa 
fontiiiahs 
\ulgaris 
MICRABTEKIAS 

tnincata 

MICROCOI.EC7S 

graciUa 

MOUOlCOtlA 

Columbiana 

geuuflexa 

NOSTtlC 

commune 

mnacoruiii 

rupestre 

sphaencum 

lenuiBaima 

OKtXMiONIlTM 

bonsiaiium 
capillare 
capilli forme 
cardiacuiii 
cnapum 
i ryptoponim 
fonticoluni 
fragile 
gracillimum 
paludoiiuui 
pohmiorphum 
woileanum 
ONOCliKUNICMA 
filiforme 
oscii,i;aT(»ki\ 
anguina 
clegans 
froelichii 
froelichn fusca 
luiperator 
limoaa 
major 
nigra 
pnnccpa 
aancta 
subtlliwtma 
tcnemma 
tenuu 
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PANDORINA 

inorum 

PUDTASTRUM 

angulosiun 

boryanum 

simplex 

tetma 

PlTHOTHOKA 

oedogoiiia 

l»r.KUHOTA«NTlTM 

trabecnla 

PROTOCOtCUa 

vindis 

RAPHiniUM 

]>ulymoqihuni 

SCKNKDBSMUS 

quodncaudaluH 

polymurphus 

SPIROOVRA 

adnata 

bcllia 

cominunta 

cramn 

deciminfi 


dubia 

dubia longe-articu 

elongutu 

Huviatihs 

ffrevilleiiQe 

nerricki 

lu/lata 

insignis 

longata 

lutetlaiia 

nujuacula 

maxima 

nilida 

porticalis 

jx)rticali<i jnrgensii 

mularia 

actiformis 

Icnuietainia 

\arians 

welien 

staurastrum 
anatiiium 
inconspicuuui 
polymorphuni 
pseudopacliyry nc hum 


STIGaOC 1 . 0 NlUM 

nanum 

radians 

tenue-genuinum 

ThTBASrORA 

bullosa 

explatiata 

lubnca 

THORKA 

rnniobbiSHiina 

VAUCHRRIA 

dichotoiua 

dilluynii 

geniinati 

gLHiinata raceniosa 

Bessilis 

tcrrestris 

\ OJA OK 

globator 

/\GNEM\ 

cruciatum 

mingiic 

btelliuni 


A NEW SPECIES OF PHYLLOSTICTA. 

J B AND W A KhU.KRM VN 

This species was foiuiil in October on fallen leaves of the White 
Poplar (Populus allia) at Waynesville, Ohio ( W A Kellernian). 
occurring m small, light-colored spots on the upper surface, and 
nssociatetl with an asconu cetoiis tungiis It ma> be descnbwl as 
follows * 

PuYLhosTicTA AT.ciDKs lill. & Kellcnii —SfMits cinereous, 
epiphyllous, subindefinite, 2-4 mm. diameter, raising and punct- 
unng the epidermis, soon perforated abo\e. Sponiles short- 
fusoid or oblong, yellowish, 2-3-micleate, 7-15 (mastly 7-10) X3- 
y/2 microns Pound associated with I^'ptospbaena alcides Sacc , 
of which It IS apparently the spcrmogoinal stage. 

Insects Injurious to Staple Crops” is the title of an admir¬ 
able compilation by Prof U. Dwight Sanderson, of the Delaw’aie 
Agr Kxp Station, who has brought together the most essential 
matter regarding our pniicipal farm ciop pests m the group of 
insects The work will a welcome one to students and 
teachers, though it necessarily occupies a somewhat limited field, 
so far as school instruction goes. Its greatest ser\'ice should be, 
as it is evidently intended to be. in enabling the progressive 
farmer to get the benefit of the immense advance made in methods 
of treating injurious insects which has resulted from the work of 
economic entomologists during the lost decade or two —H. O. 
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REMARKS ON THE STUDY OF LEAF-HOPPERS. 

llKRBHRT ObBORN 

Although the I^af-hoppers (JoASidae) are among the most 
abundant of our insects and present many problems of scientific 
aud economic imi>oitQnce, they have recened very meagre atten¬ 
tion from American students Jhit very tew localities in the 
United States have lieen collected with sufficient care lodclennine 
what the native .species may 1^, and while wc know that many 
of the species have a wide distribution, the limits of most are but 
veiy vaguely determined 

The oiijcct of this note is to call attention to the group , to 
show how easily the species may be collected and preser\ed and 
gi\e some hints as to the means of identification 

In general the insects ot the group aic of small si/e, scarcely 
any exceeiling half an inch in length and many are extremely 
minute As a result tliey are \ery inconspicuous and readily 
escape notice except when specially sought for. They frequent 
all kinds of vegetation, though in the majority of cases each 
species has its particular kind of food plant and generally whole 
genera will be limited to some jiarticiilar group of plants, certain 
ones affecting grasses, others willows, others grape, thorn, etc 
The methods of collecting must be adapted to the plants on 
which they ocx?ur, those living on trees Ixjmg caught with an 
umbrella which is held invertwl under branches, which are jarred 
by striking with a stick, or by use of a heating net of strong uius- 
hii The beating net may also be used for brushing over shrubs 
and rough herbage, but the most gcneially useful net for these 
insects IS a swev.*ping net made ot cheese cloth If caught in the 
umbrella the cyanide bottle must be in readiness to at once capture 
those that may Ik- detcctcxl, as some tif the speaes take flight very 
quickly Others are more sluggish and may be picked up more 
at leisure The sw^eep net after lieing brushed over the tops of 
the plants a tew times is examined with the cyanide bottle held 
lu readiness in one hand, the mouth closed with the thumb, the 
hoppers being taken in by slipping the bottle over them as they 
crawl up the sides of the net or jump from one side to the other 
A little practice will enable one to judge of their movements, 
which var\ somewhat with different species, .so as to hold the net 
in the best shape to prevent loss of desired specimens Oue soon 
Icains to recognize different fonius so as to capture only so many 
as arc wanted of each kind Many of the speaes, however, look 
very much alike to the uninitiated and it is not safe to lely on 
general appearnncj till characters are known 

It IS better to have two or three .small cyanide bottles while 
collecting (tubes with a mouth just large enough to be covered 
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easily by the thumb are most conveuient), and captures from 
different plants may then be kept separate, or in case of a large 
catch, one Ixittle may be put aside for the iiisc^cts to quiet down 
while others are caught in anothci bottle When certainly dead 
It IS well to transfer them to small pill boxes, noting plant from 
which they are taken on the box If the lx>ttle becomes moist it 
should be kept from wetting the insects b> inserting a little blot¬ 
ting paper or absorbent mateiial, as the delicate species will be 
riling by too much moisture 'J'o keep separate all the species 
that may l>e collected on a large number of plants may require 
many tulx's and boxes, but the data thus secured is worth the 
effort and tlie memory should not be trusted for such data, at 
least until the species .ire well known 

As soon as cou\einent aftet the insects are dead they should lx 
sorted over, separating, if dc'sircd, the \arious species, and if to 
l)e ]iacked for examination at some later date or for transmission 
by mail, they should lx put in pill 1k)\ls 111 thin lasers separated 
b> soft paper, the box being filled so that no rattling is possible 
The papers may be cut to just fit the box and lu this form data 
may be rccordc*d on each slip to apply to the insects beneath it 
Care should be taken that specimens ot the different layers may 
not possibly become mixed If the sixximens are to lx studied 
or mounted they may lx spread out on white papei and protected 
temixjrarily by covering with a bell jai 

Some of the largest species may be pinned after the usual man¬ 
ner, but the most satisfactory method of mounting is to glue the 
• insect on a paper “point,” which is supported on an ordinary 
insect pin The head of the insect should be directed forward 
when the point stands to the left of the pm and the label or 
labels with hxahty, date, collector’s name and the food plant, 
when known, placed beneath The best effect is gamed by pin- 
niug through the right hand edge of the lalxl and pushing it iip 
to near the point w^hen the left hand edge should be about equal 
to the point or project very slightly beyond it I use iwints 
alxnit 8 or 9 inm. long, just wide enough at base to hold the pin, 
and place them uniformly about ten imlhincters from the head of 
the pm When arranged in series of four abreast compaiison is 
easy and points ot differenc'e are quickly noted 

The x>Arts most used lu classification may be illustrated lu the 
accompanying figure On the dorsal part of the bead, shown at 
r, the space within occiput, eyes and anterior margin is the vertex, 
the part shown back of the head is the pronotiim the dorsum of 
prothorax The front of the head or “ face,“ b, includes a large 
central portion, the front, and below this is a squarish piece, tlie 
clypeus, below which is the minute labrum resting on the beak 
At each side of the clypeus is a well defined area, oval or seiiu- 
elliptical in shape, the lora, between which and the eye is the 
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gena, or cheek. The fore wing or elytron, /, has a triangular 
clavus extending along the inner or hinder part and ^icparated 
fioni the rest of the wing by the claval suture. It includes t^o 
claval veins From the base of the wing two principal veins run 
toward the apex They are called the first and second sectors, 
or sometimes the radial and ulnar sectors The first is usually 
forked and the inner folk of first sector connected to the second 

sector bv one or tuo trans- 


verse veins. The cells at 
' '^1 I'P wing are the apical 

If and those next to them the 

-^ ante-apical, while those 

^ costal margin arc 

w costal cells The genitalia 
^ . V aic of great importance for 

/ ff separating species in some 

^ AfeMk ^ r s f genera The female 

I y/ff ventral segments, show 

^ terminal ventral segment 
l>e>ond winch are two side 
/'iKUuSirX n » pieces, including the ovi- 

' ^1 TMPSi It ^ IB positor. The side pieces 

if UuKu a ^ termedpygofeis, though 

I wSS& J ^ \ properly they arc the 

' ^ ventral margins of the 

wV ^ pygo^er or terminal seg- 

^ mciit The male, (, has 

UKUL^ following the last complete 

V ' ^ u y segment a variously shaped 

«M|p V ■'/ partial segment, the valve, 

XiEio following whicli arc two 

e wr J *|lr plates that are usually tri¬ 

angular m outline and dor- 

1 ig I J)tltotfpttatH 3 iNimfiMN a, iiduU, nat- thpse Usimllv hidden 

U141 si/e shown by line nt right, A fni e. *•, vetic* , uicse, usually niuaen 

and pronotiitn r/, ft male geniUlie , r, male gen- by them, ate the margins 

and tall) of thc pygofer. The larva 

IS shown at The species 
fignrcci, Diltocephalui iiiinncits Say, is one of our most abundant 
species and occurs in blue grass over a very wide range of terri¬ 
tory 111 thc Umted kStates 

For systematic study of the.se insects, Van Duzee’s " Synopti¬ 
cal Arrangement of North American Jasaidae” and "Catalogue 
of the De^ibcd North American Jassoidea" are indispensible 
Scattered papers by the same author, Uhler, Fitch, Stal, Pro- 
\ancher, Woodworth and others are more or less essential 
Gillette and Baker's "Hemiptera of Colorado," Gillette’s 
"Typhlocybinse," Osborn and Ball’s "Review of the Genus 


w 

eW 


1 ig 1 JitUoifpttalHs iNiiNfiMN a, nduU, nat- 
U 141 si/e shown by line nt right, A fat e. <*, vertex 
and pronotiitn rf, ft male genitalia , r, male gen¬ 
italia , / wing, r* \fhrvu. 

(After Osborn and Ball) 
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Deltocephalus/’ "Review of the Genus Agallia," "The Genus 
Pediopsis," "The Genus Idiocerus," Ball’s "Review of the 
"Tettigonidoc of North America North of Mexico," Osborn’s 
"The Genus Scaphoideus," ar^ useful foi certain groups 

The writer is especially interested in the species affecting 
grasses, and wull be pleased to assist an> 011c wdio inaj' desire to 
take up a study of the group, by aiding in the identification of 
species It preferred, specimens may lie sent unmounted in pill 
boxes and duplicates returned, as far as time permits, and sample 
mounts or hints as to methods will be given those who desire to 
go thorouglih into study ot their home fauna Collections troni 
eastern and southern localities are esjxicially desned 


POISON IVY AND IVY POISONING. 

\V A KI‘UURmvn 

Of the SIX species ot Rhus occuriiug iti Ohio, namely, Rhus 
co]>allnia, Dwarf Sumac, Rhus hntn, Slaglioni Sumac, Rhus 
glabra, Smooth Sumac . Rhus nroniatica, Pragrnnt Sumac , Rhus 
v^ernix, Swamp Sumac or Poison lildcr, and Rhiis radicans, 
Poison Ivy (sometimes confused with Rhus toxicodendron, a 
southern spc‘cies), oiih the two latter aie poisonous These are 
gcnerall) so w’ell known as to be avoided—the Poison I\y l»eing 
a suspicious-looking muc oi occasnmally a small, shrubby, 
upiighl ])laiit with three leaflets It need iie\er lx; mistaken foi 
the Virginia Creeper, since the leaves ot the latter are composed 
of five leaflets The Sw'ainp Sumac seldom occurs awav from 
swamps and its rescinbloiice to the other large Sumacs generally 
suffice to uleiitif) it This spiccies has not, liowe\er, a dense 
cluster of bright colored fruits at the end ol the hianchcs, but 
open, dull colored panicles l)elowr the terminal lea\cs 

It has been detennined that the ixjisoii ot the two Sumac's is an 
oil, stable not \olatile It is called " loxicodendrol," and tKtnirs 
in all parts of the plant. An accoiiiil ot l\y poisoning audits 
treatment is given in Rhodora by Dr. Pfaff, ot tlie Harvard Med¬ 
ical School, from which we here summari/e the more important 
parts 

The toxicwlendrol is easily soluble in alcohol, ether, chloro¬ 
form, etc , but insoluble in water To prevent poisoning, imme¬ 
diately after contact with the plant thoroughly wash the parts 
v\ith soap, using a scrubbing brush Unless the washing is 
thorough It might serv’e merely to spiead the poisonous oil more 
widely over the skin The application of a solution of lead 
acetate in alcohol is recommended, which may take the place of 
the above It gives a precipitate ot lead compound which la 
nearly insoluble in alcohol and can then be removed by washing. 
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NEW OR LITTLE KNOWN DIPTERA. 

Jiks S. Hink. 

Nkmotbuts p\rxiprs Say 

Thib species was descrilied b) Say hi 1823, but so far as I am 
aware has not been recognized since A half dozen specimens 
taken near Cincinnati, June 12, of last >ear seem to be this 
species. There is slight variation, but some ot the characters 
which Say mentioned arc conspicuous, 111 all, the coloration 
agrees in general and the si/e corresponds exactly with Saj ’s 
measurements Some differences that might be mentioned are 
the coloration of the legs and ventral segments. The basal three- 
fourths of all the teiiiora arc black, and the middle and posterior 
tibia.', except at base and apex, arc usually a veiy dark brown, 
although there IS vjme \anatiou in the latter case The fiont 
tibiic aic usualh yellow, but even here a shade of brown is some¬ 
times present Theinfous coloration ot the iiostenor edges of 
the middle of the ventinl segments is not evident, but the whole 
\ enter is a uniform black 

I am inchncd to l>clK\e that this is Say's palltpts, toi it seems 
that the conspicuous, tiiangular, white spot al)0\e the antenna. 
IS a cxanincing character It might lie menlioiKd that this sjxit is 
gcniiuate, being separate<l in the middle by a nanow, black sjiacc 

PACHYCrXSTHK M VCITUCORNIS 11 sp 

niack . lower part of trout, and fate next llic with uii L(lgini( of sil¬ 
very whiU pollen , antciiiuL jelhiw, third joint on its inner suiidce with a 
tonspicuons 1)ro\\n spi>t from which tlic bpecie<t is uaiiitd, .dso the third joint 
IS trans\i.rse, the peri>tinhcuUi diimeUr l>einf{ ninth the longtst, .ind the 
slender aiisla .ijipeais to sjmnK fioiii the upper front put, although techni- 
callj speaking it is apical, .is all the extension ot this joint 18 al»ove, the 
niittniUL hn\e tht apptarance of being tuiiic<l upward at the tipi Keniora 
except at Ixisc and lilick, rcimiinder ot legs ninl knobb of haltercs 

eiilirclj iMle >elIow , thorax alK)\e clotheJ with >elIow, rcLunil>eiit pile, 
gi\ing a metalu appearance if \ it wed without tht aid of a lens , wings hja- 
line, venation as in Pachjg.ister i>iilcher, stigma pale , alidonicu witli short, 
white hairs I^ciigth 2^2 iiim Habitat, Ou.iga, Kansas Tliree female 
speciini ns 

We have three specimens piocined by exchange troni F F 
Crevecocui liv reading the description of Znbrachm polita Coq , 
I conclude that the species resembles that insect, but the third 
vciu IS branched and ol the usual length Again it suggests 
Cynipimorpha, but the scutclluni is rounded at the apex. I 
would place it in Pacli>gaster without hesitation were it not for 
the antenna;, wdiicli seem to agree with Wilhston’s descnption of 
the antenna; of Cynipimorpha inimita, and are therefore quite 
different from these organs m Pachygasler pulcher I place it 
here provisionally 
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Criorhina umbratius Will 

So far as 1 am aware only two specimens, one of each sex, of 
this species have been mentioned in literature I have seen four 
additional female specimens recently , three taken by Chas. 
Dury at Cincinnati, Ohio, and one taken by Iv H Williamson at 
Nashville, Tenn Mr. Dnry procured his sjxjcimeiis from the 
blossoms of thorn apple about the middle of May Cena, Spe- 
comyia and other desirable species were taken at the same place 
It is quite probable that thorough collecting on these blossoms 
would yield many specimens which are considered rare Each 
of the gentlemen mentioned ha\e donated a specimen ot this 
insect to the university museum 

Troimdia aiamii.i.atv T^w 

T/)ew described this species in the first century ot his Noith 
American Diptera, from a male s|XfCimen taken 111 Illinois The 
t>ix seems to have remained the only recorded specimen up to 
the present time In a collection made b> J C Biidwell at 
Baldwin, Kansas, is a male which agrees peifecth with Loew’s 
description Through the kindness ol Mi Bndwcll the speci¬ 
men IS now in the 11111 versitv museum 

PnoR\NTn\ AN11 Ai.ofiioRA 

T have had much interest in the species ol these tw’u geiiLra foi 
some time They ap^iear m large numbers in late fall, on such 
flowcisas may remain until the middle or last ot Octolier, and 
csi>eciallv upon the various species ol Aster A lew specimens 
ha\e Ix.'cMi taken at other seasons, but as a usual thing they aic 
rare, while hundreds of specimens of Aaiious species may be 
taken in ()clolx?r aiound Asteis \ sm.ill patch ot these plants 
grown on the campus by the Botanical Department were in blos¬ 
som through Octolier last fall, and Mr Bndvvell procured a laige 
number of speeiineus belonging to at least six species Near 
noon of w'arm, clear da\s most specimens were taken 

PlIORVXTllA HRIDWMai 11 sp 

Head dt the vibriss.L longer than at the base of the aiiteiiiicL, frontal Mtta 
wide, brown, olbtrwisc the Ironl and fate yellowish, covered with white 
pollen, facial ridges bristly lx.'low, but not all of the bristks are in the single 
row on each side, nntenn.e reaching to the niuldlc of ihc face, first two joints 
reddish, third joint and ansta brown, second and third joints of nearly ecjual 
length , front at narrowest jKirt nearly three tunes as wide .is the distance 
l>etweeii the posterior ocelli, ocellar hnstles small, ehe*eks clothed with fine, 
pale hairs Thorax dark iii ground coloi, sternum, sides and seutellum thinly 
gray polhiiose, disk yellow polltnose, except four brown, longitudinal vilbv, 
wduch extend from the anterior part to beyond the IraiiBierso suture, llie 
outer one on each side abbreviated liefore and extended behind , wing brown, 
base to hiuneml cross-\ein and apex of second bowl cell yellowish, which 
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color follu>ivs the third aud fifth longitudinal veins to beyond the anterior 
cross-vein, subhynline bpaces at apex of costal, hobc and apical fourth ot 
marginal, apical third oi submaixinal and dislc of first posterior cells, posterior 
border h> aline , femora and tibia, yellowisli, tarsi black AMomen without 
macrochivtic, but clolhetl with short, black hairs, entire outer tuaixtii, 
including the an tenor half of the first segment and all of the small postcinor 
segment, pale brown, covered with white pollen, producing a pinkish shade , 
disk tlark purple with a narrow, }K>llinose dortnil stripe , venter unilonii yel¬ 
lowish Length , whole body, lo mm , wing 9 miti , width of wing at Ijose, 
5 min Habitat, Baldwin, Kansas Two male a)>ecimcns taken from flow¬ 
ers of willow b> Mr J C Bridwell, for whom the species is named 

Tills IS a very stnknijj species, and it is with some hesitation 
that I locate it 111 Plioranthd Its \v ide wings and general fnmi 
suggest Alophora piilvcrca, but the bare sides of iiont bars it from 
this genus Bigot’s description of fenestrata has been caretnlly 
studied and the following diflFtreiicesnoted The coloniig of the 
wings IS n conspicuous brown, which color includes the apex, and 
the discdl cell except the lighter margin of the fifth vein, the 
ieniora aie not hiscons above and the si/e is larger Besides, 
Coqiullett in his valuable studN of thcTaehinuUv, places fenestrnta 
under Alophora 

The Jamiar> nunibcr of the contains an 

article b\ Prof J H Couistoek and Mr Chujiro Koclii on “ The* 
Skeleton of the Head ol Insects,” which deserves the cdoscsi 
attention of students ol the anatomy of insects Herelofoie our 
knowledge ot this subject lias Ixen in a clinoiic eoiidition, but 
this contnbulioii c'eitainly brings together what is known from 
different sources, combines it with ougmal studies and pre'<;iits it 
in such manner that some final conclusions seem safe —H () 

MEETING OF THE BIOLOGICAL CLUB. 

Orton Hall, Februarj 3rd, 1902 
The Club was called lo older by President Mills and the min¬ 
utes of the previous nitetiiig w’ere lead and approved President 
Mills exhibited a copy of an Astec book which Ijelongs to the senes 
copied by Mrs. Nuttall and published by Harvard Ibiiversity 
Professor Cook gave the lesults of his investigations on the 
embryology of the Nymphaeas and Castahas He concludes that 
these plants should lie placed among the Monocotyls rather than 
the Dicotylh His paper will soon be published in the Toney 
Botanical Bulletin 

A series of eggs, embryos, and young of the Salmon w’ere 
exhibited by Professor J/andacre, who also gave nn interesting 
account of the annual migrations of this fish 

Mr. T W. Ditto and Mr J G Sanders were elected to mem¬ 
bership The Club then adjourned. F J Tylkr, Se^y 
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A REVIEW OF THE NORTH AMERICAN SPECIES 
OF ATHYSANUS UASSIDAE.) 

Hhrbhkt Osborn and E D Batj. 

The genus Athysanu^ Burni. is> world wide in distribution and 
111 many of the faunal areas is represented by a large number of 
species Being one of the older Jassid genera it has like Dclto- 
uphalm been made the abiding place of a \ery heterogeneous mass 
of matenal One by one the more strikingly distinct forms have 
been taken out and placed m genera of their own, leaving as a 
residue species whose strongest bond of union is probably their 
lack of distinctive genenc characters upon which to separate them. 
As has already been suggested this confusion lias been greatly 
augmented by the use of ** the second cross ner\nire’' as a final 
test between this group and the Deltocephahnac With every 
addition to our knowledge this character loses in value as a correct 
test of the separation of these groups and is now only regarded 
as of limited application between different genera in each senes. 

Under such conditions it was found to be almost impossible to 
give any characters to the group that would apply to all the in¬ 
cluded species An examination of a senes from Europe showed 
that their fauna was even more complex than ours but that it 
would nearly all fall into the same groups and that most of the 
remaining species belonged to genera already set off in America. 

In the present paper an attempt has been made to arrange the 
North American species still remaining in this genua in a senes of 
groups sufficiently homogeneous in character to be defined and 
thus give a basis upon which to work in future studies on related 
^nera. In the following out of this plan a few species were elim¬ 
inated as more closely related to other genera and then it was 
found that the remainder could easily be arranged in four series 
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on definite structural characters These characters seem to be of 
sufficient value'to warrant subgenenc separation at least, and per¬ 
haps upon a comparative study of the related genera some of these 
groups may be found woi:th3* of generic rank. 

Under each speaes is given the reference to its original descrip¬ 
tion and the original reference to any synonyms that have been 
published and references to any descriptive article published since 
the Van Duree Catalog The bibliography in that Catalog is so 
complete and accurate that it has not seemed necessary to repeat 
it here except in one or two cases where the syiionomy has been 
changed 

Key to the Subgeftefa 

A Vertex treiisverv, much wider than long, margins parallel or the ante- 
nor but slightly in advance of the eyes Anterior margin tn profile 
obtusely rounding to front, Subg Athysauu^ Bunn 

A A Vertex not distinctly transverse, usually produce<l liefore the eyes 
Anterior margiu in profile meeting front in an angle or conically 
produced point 

D Vertex distinctly wider than its middle length, much wider than 
the long diameter of an eye 

C Vertex and front obtusely, conically pointed , vertex con¬ 
vex lx. tween the eyes, front somewhat inflated , markings 
on vertex m the form of transverse lines or absent 

Subg Cofiosanus nov 

CC Vertex and front angled , the vertex flat with a definite 
margin , front very flat in botli diameters Anterior mar¬ 
gin of vertex with tour definite black spots or with two 
which extend lielow the maigin onto front, 

Subg Covitnellus nov 

BB Vertex narrow, its Iwsal width rarely equal to its middle length, 
often narrower than the long diameter of an e>e Species 
small Subg Stirellus nov 

SUBGENUS ATHYSANUS BURM 

Head brood and short, the vertex much wider than long, mar¬ 
gins parallel or nearly bo, rounding to front without a definite 
margin, front broad, the face very deep, but little inclined. Kly- 
tra usually rather long, compres^ behind and giving a wedge- 
shaped appearance to the insect Venation definite, simple, but 
one cross nervure between the sectors, the anteapicol cells usually 
parallel-margined 

Type A. argentaius Fab. (European) which closely resembles 
wagttus O. B. 

Key to the SuhgenHS, 

A. Site very large, width over ayi mm , front narrowing regularly into 
clypeua without an angle, inagnue Otb and Ball 

AA. Site smaller, leas than a mm in width, apex of front diaCinctly wider 
than dypeus, often twice os wide 

B. Ground color white or pale straw, at least no greenidi hnge, 
antenor marrin of vertex with black spots. 

C Short and stout, elytra short, nervurei light, apical cells 
short, female ovlpojitor no longer than pygofers, 

Ball 
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CC. Lounr and rather slender Elytra long, nervuret dark, 
apical cells long, o\ipoaitor exserted, attenuate, 

rjrtitosus Ilhl. 

BB. Ground color pale green , elytra distinctly green , vertex with 
transverse bonds. 

C Vertex slightly longer on middle than against eve, trans¬ 
verse band on vertex narrow and straight, sfrto/uj Pall 

CC Vertex margins stnctlv parallel, transverse band on vertex 
tnroader, parallel witli the maigins, pa^alltlus Van D 

ATHYSANUS MAGNUS OSBORN AND BAIJ, 

Aihwanu^ mQ^nu \0 ntid B Proc la Acad 8c IV p 2as. PI \XV1 flfr 2 1B97 

Resembling the European argentaius but larger, much larger than any 
other of onr species Vertex parallel-margined, not advanced in front of the 
eyes Ashy gray with a transverw white stripe across the vertex and another 
on the pronotum Length 9 ^ Snim, ^ 7 5mm , width 3nim 

Vertex nearly four tunes wider than long, half the length of the pronotum , 
front broad, almost Hat, tnangularly narrowing from the antennae directly 
to the clypeus. Ih-onotum tranavenie, nearly parallel-margined Elytra dis¬ 
tinctly longer than the body, venation typical Atbysanoid pattern, usually a 
cross nervure lietween the claval veins 

Color aidiy gray, pronotum darker with a transverse pale yellow band 
just back of the middle , vertex with a pale band , elytra with the ncrv^iires 
distinct, margined with light, the centers of the cells irrorate with brown, 
costal margin creamy yellow , face brownish irrorate 

Geuitaho female segment as long as the penultimate, posterior margin in 
four rounding lobes, the inner pair smaller and separated by a triangular 
notch , male valve obtusely tnangiilar, plates nearly twice the length of the 
uUniiate segment, four times that of the valve, loundingly narrowing to the 
middle then triangularly produced 

Habitat Minn,, la , S Dak., Neb., Kaus., Wyo and Colo. 

Thib species IS readily recognized by its large size. It ih almost 
identical m structure with argentatus Fab. the type of the genus 
Athysamn and which must stand os the type of the typical sub- 
genub 

ATHYSANUS ERIGIDUS BALL. (Plate 16. fig i.) 

^fMv%anu\ Ball, Rnt News, X, p 172, 1899 

Short and stout with a short, swollen head and almost square front Re- 
bcmbhng ejt thosus but much stouter. Color dirty white, four black spots on 
anterior margin of vertex and four more before them on the face Length 
9 4 5mm, t 4mm , width I 5mm 

Vertex over two and one-half times wider than long, half longer on mid¬ 
dle than against eye, broadly rounding to the tmnid front, front wider than 
long, the apex tvrice the width of the clypeus. Elytra broad, abort, just 
•covering the abdomen in female, slightly longer m the male, venation 
obscure, typical Athysanoid, apical cells scarcely longer than wide. 

Color* vertex white, four large, shining, black spota on the anterior 
margin, the inner pair near the apex, the outer pair outside the occUi, a pair 
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of minute, appioximate points on disc and sometimes one on either side 
near the base Pronotum pale straw-colored, four small spots back of the 
margin, the inner pair approximate, scutellum with a pair on the disc. 
Elytra with the nervures pale. Dark specimens may have brown stripes in 
the cells and along the claval sutures Face pale, a pair of quadrate spots 
just beneath the inner pair on vertex, a smaller pair beneath the outer ones, 
a pair of oblique marks near the apex of front and the suture below them, 
black 

Genitalia female segment twice the length of the penultimate, diallowly 
emargmate postenurly with a broad, slightly bilobed median process, pygofera 
broad, equalling the oiipositor, male valve broad, obtusely lonnding , plates 
broad at base, regularly narrowing to the slightly divergent points, one-half 
longer than the ultimate segment, three times the length of the \Blve 

Habitat Colo 

ATHYSANUS FXITIOSUS, UHI.KR (Plate i6. Kig a ) 

Cttatlv/a exiho\a Ulilci, Amcr Rntoiuul 111, p 79 iRSo 

Very variable in si/e and color, uimally a pair of round, black spots inside 
and slightly below the ocelli and a pair of oblique dashes in the basal angles 
of the vertex Readily recognized by the entirely hyaline elytm with dark 
neivures and the long, exsertedovipositor in the female length, 9 4-5 mm, 
i 3,5-4 mm , width, 1 35 mm 

Vertex two-tbirds the length of the pronotum, half as long as its basal 
width, rounding insensibly into the front, front wedge-shaped liclow the 
antennae, clypeus wedge-shaped, broa<ksl above Klvlra longer than the 
abdomen in both sexes, slightly compressed lieforc the naring apex Vena¬ 
tion Athysanoid, the apical cells long and narrow, appendix broad, extend¬ 
ing entucly around Uie end of the wing entire apex of the elytra very frail 
and often wanting in old specimens, the appendix especially so 

Color vertex pale, wrasbed with orange, a pair of round, black spots just 
over the margin onto the front and a pair of oblique dashes 111 the liasal 
angles, sometimes constricted in the middle, between their anterior extrem¬ 
ities lies a brownish ciescent, its antenor margin definite and parallel with 
the vertex margin rnmofum cinereous with four black spots back of the 
anterior margin , scutellum wnth heavy, black triangles within the basal 
angles and a median, postenorly divided, stnpe sometimes broken up into 
dots Elytra hyaline wnth a milky reflection, nervures narrow, dark Face 
pale yellow, front with two black spots on margin above, and iiUmerona 
dark arcs on disc. Pale speamens may have nearly all these spots Svanting 
except the round ones on vertex margins and the triangles of the scntellum 
Very dark sponmens, including most of those from Mexico and the West 
Indies, have these marking very broad and often confluent and the elytra 
smoky indescent. A vanety from Hayti bu the vertex creamy with a 
transverse band across the middle and the spots in front black in sharp con¬ 
trast, the pronotum with four longitudinal stnpes 

Genitalia female segment twice the length of the penultimate, truncate 
behind; pygofera rather slender, ovipositor long, attennately pointed^ 
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extending beyond the pygofera the length of the ultimate aegment, male 
valve cqailaterally tnangular. platea very narrow, long, acutely triangular, 
about three timca the length of tlic valve, their apices divergent, clothed 
with atout hairs 

Habitat Abundant everywhere from Md , Ohio, la , Colo, 
and Am south to the West Indies and Mexico The most abund¬ 
ant species of the genus throughout the southern states 

ATHYSANUS STRIOLUS, FALLEN 

Cttutfa sftiola hnll Actii, Holm, \KVII p 31 iHoA 

jitAvsamMs \/ftota Vtn 11 Can Rut X\I p ti, 1889. Cntalof^ p (/tmfiM/t i ) 
itnota Osh and Bill, Du\ Acad M S VII, p 91, pi V fl|c 4, 

Tx>ng and narrow, tapenng posteriorly, resembling in form the genus /dto~ 
cern^^ eyes wider than pronotuiu Variable in size, ubuall) smaller than 
paralirluK which it closely resembles Greenisli with tranaverae black stripes 
on \ertex and face Length 9 4-5nim, d 3 5-4mm , width i 25mm 

Vertex slightly longer 011 middle than against eye, twice wider than long, 
over half tlie length of ilie proiiotuui, rounding to the broad front, profile a 
tndgangled befoie tlie ocelli, other structures as m patallelus 

Color pale green, vertex witli a transverse black stnpe as m pafallelns 
but narrower, leaving a broader green atripe Iwth behind and m front and 
atnctly tranaverae, not parallel with margins Face with the black sutures, 
arcs and the cordate upper margin of front, asm pataUelHS, very variable in 
breadth and mteubily Ih'onotimi and elytra pale green 

Genitalui female segment half longer than the penultimate, the entire 
posterior margin shallowly, roundmgly, eniarginate, pygofem rather long, 
equahng the black o\ipoaitor Male vahe broad, obtuHcl> angular, plates 
about three tunes as long as the valve, tnangular, their apices slightly 
divergent, much narrower than patallclns 

Habitat (Europe) Ontario, N Y , 111 , Iowa, Colo and Van¬ 
couver’s Isd. Doubtless will ^ found throughout the uorthein 
half of the United States and well up luto Canada 

ATHYSANUS PARALLELUS VAN DUZEK 

Atkwanuh pataUelnsV^xil^ Csn hut XXIII, p 169, Cal p yarK{^Limottttir \ 

Closely resembling stnolns but larger and with a broader, shorter head 
Pale green with a transverse band on vertex, facial sutures and arcs on front, 
black. Length, 6mm, width, i 75nim 

Head with eyes wider than the pronotuni, vertex strictly parallel-mar¬ 
gined, two and one-half times wider than long, a trifle over ^If the length 
of the pronotum, roundmgly confused with the almost flat face; front broader 
than long, much brooder than the clypeus at apex. Elytra long and narrow 
with a distinct appendix . venation typical Athysanoid pattern, apical cclla 
long, curved. 

Color vertex pale yellow or greenish, a transverse black band just back 
of the ocelli, nearly as wide os the space behind it, face with the sutures, a 
line on the d) peus and the arcs on the front, black. The upper margin of 
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front 18 bounded by a cordate black tine, the inner ends of the arcs ore united 
b} a pair of median longitudinal lines and there is a pair of black spots above 
t^ antennae Pronotum pale green, the anterior nurgin darkened along the 
suture Kl)rtra pale greenish subhyaline, the nervures slightly lighter 

Genitalia female segment twice the length of the penultimate, posterior 
margin truncate, the lateral angles rounding, a triangular, median notch 
nearly to the middle, pygofcrs long, fairly stout, as long as the ovipositor 
Margins of the notch, the ovipositur and short hairs on the pygofers black, 
Male valve os broad as the nltimate segment and about as long, obtusely tri¬ 
angular, plates stout, a little over twice as long as the \alve, and entirely 
concealing the pygofers, tnangularly narrowing to the broad, roundingly 
divergent apices Entire surface thickly set with khort. dark hairs. 

Habitat Ontario, Iowa and Colo 

Readily separated from stnolus by the larger size, shape of the 
vertex and genitalia 

SlJBt'rKNrS CONOSANVS NOV 

Head equaling the pronotum 111 width , vertex broad, trans¬ 
versely convex, bluntly angulate before, aiigulate with the front, 
the margin obtusely rounding or the whole front and vertex united 
to form a bluntly pointed cone. Front somewhat inflated, broad 
above, regularly narrowing to a parallel margined clypeus Ely¬ 
tra variable, sometimes shorter than abdomen in female, sometimes 
longer 111 both sexes, always inclined to be flaring posteiiorly, 
giving a parallel margined effect to the whole insect Venation 
variable, the second cross nervure often present in the species with 
short wings Those with loug elytra have the central auteapical 
cell produced posteriorly and enlarged at the apex 

Type of the subgeniis ob^oletus Kirschb Common to Europe and 
America 

Key to ike Subgenns 

A Species stout, elytra usually diorter than or only slightly exceeding the 
abdomen, almost Irancate at the apex, the central ana anteapicai cell 
rarely constneted and not extending posteriorly beyond the odiacent 
cells as far as its width at middle Color pale straw, fuscous or black 
B Straw colored, stout, resembling obsolelus^ or fuscous with a broad 
light spot on the cross nervure {vat hs), 

C Vertex distinctly angled, twice as long on middle as at eye, 
os long as the pronotum 

D Vertex with a straight, light line between the ocelli, 
separating two nwl tnongular spots on apex from 
two brood obscure ones on disc Lower comers of 
male pygofers extending as long, style-llke points, 
much longer than plates* extf ushs Van D 
I)D Vertex with a pair of transverse bands broken for¬ 
wards in the middle, male pygofers with the lower 
comers acutely produced but not extending beyond 
the plates aiptnus Ball. 



April, 1902.] North Amenean Speem qf Athyaamu. 


»37 


CC Vertex more rounding, dutinctly less tlian twice as long on 
middle as against eye, Sorter than pronotum 

D Vertex unmarkeit, or with round spots; front broad¬ 
est at base , elytra Sorter than the abdomen in the 
female, the cross iiervure not broadened 

obsoietus Kirsch 

DD Vertex with transverse bands, front bounded above 
by a cordate line, narrow, the margins parallel half 
Its length . elytra long and narrow, the cross nerv- 
ure in a broad white spot iHirus Ball 

BB Black, smaller and narrower, rarely rlark brownish fuscoua with 
light nervures but no broad lieht spot on the cross nervure 
C Vertex distinctly angular, the margins straight, nearly twice 
as long on middle as against eye , a yellow band at base 
of vertex and usually the nervures yellow 

pluioniHS Uhl 

CC Vertex rounding, but slightly conically ponitcil, but lilUe 
longer on uiiudte than at e>e Shining black, elytra cori¬ 
aceous anthracinu^ Van D 

A A Species smaller and usually more elongate Elytra usuall> longer than 
abdomen, rounding postenorly, the central anteapical cell constricted 
in the middle, its apex produced as far 1)eyoud tW adjacent cells as 
Its uiuldle width Color brownish or fulvous 
B El>tra distinctly longer than fxKiy, form long and narrow Ee* 
males over four mni in length 

C Pale testaceous, the vertex fuhous, face and below includ¬ 
ing legs pale testaceous symphoncarpae Ball 

CC Testaceous brown or brownish, transverse fuscous marking 
on vertex and pronotum, face and below fuscous or black, 
the legs partly lighter. 

D Elytra pale, testaceous or cinereous, the nervures nar¬ 
rowly light, sometimes narrowly maigined with 
fuscous, anterior and middle legs with the tibiae 
and the tips of the femora orange, rest of femora 
shining block i^ccwxi Van D. 

DD Elytra with nervures almost white, the cross nervures 
broadly light All nervures broadly, heavily fus¬ 
cous marf^cd, leaving only small stripes or spota 
of light in the center of Uie cells, anterior and 
middle femora and usually tibiae with alternate 
light and dark nn^n strtaiulus Fall 

BB Elytra only equaling the body in length, or slightly lon^ in the 

males Form short and stout, species smaller, less than 4mm 
in length 

C, Vertex with a definite transverse band between the anterior 
margins of the eyes, species over 3 nim in lenrtb. Front 
broad, distinctly wedge-shaped. antostapkyh Ball 
CC Vertex with markings very faint, no transverse band be¬ 
tween anterior portion of eyes Species 3mm or less In 
length Front narrow, almost parallel margined 

deniaius O. and B 

ATHYSANUS KXTRUSUS VAN DUZEK 

Atky»anu\ Con Knt XXV p >63 1893 

^xhTHtus Osh out] Ball Proc Dnv Acad , N 8 VII p 93, PI VI, Fig 1, 1896 

Larger and stouter bnilt than obsoietus and with a longer vertex. Dirty 
■traw-ye}low, washed and marked with fuacons, usually fonrtnangnlar, dark 
qx>ta on vertex. Length, 9 5.3 tnm , 1 4*3 tnm ; width 3 mm. 
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Vertex nlightly obtusely angled, twice as long on middle ai againat the 
eye, as long as the pronotum, posterior margin nearly straight, transversely 
convex, acutely angled with front, the anterior margin blunt Front wider 
at base than its median length, rotmding below to the cl} pens Elytra 
broad, broadly rounding, almost truncate liehind, exposing the pygofers and 
lost abdominal segment in the brachypterons female, reaching just to the 
tip of the plates in the macropterous male, exposing the two stylc-like pro¬ 
cesses Venation distinct, typical Athysanoid or not infrequently with a 
second cross nervure between the sectors and a few irregular ones on clavus , 
apical and anteapical cells broad and short, central anteapical witli the 
margins nearly parallel 

Color \ertex pale yellow, alight line between the ocelli and another 
along the margin to the apex on each side, forming a triangle which encloses 
a pair of tnaiigiilar, dark spots Back of this triangle are two broad, slightly 
irregular spots and another pair occupy Ihe basal angles Elytra with the 
ncrvures light, distinct, more or less margined with fuscous Face pale, the 
sutures dark , tips of the lorae, a pair of lines on the clypeus and about nine 
arcs on the front, black 

Genitalia female segment nearly twice the length of the preceding, trun¬ 
cate on Its middle half, the lateral angles acutely triangularly produced, 
usually clasping around pygofers, male valve obtusely triangular, equaling 
the ultimate segment in length and nearly in width, plates as wide as the 
segment, routidmgly divergent to the parallel lateral margins, three times 
the length of valve, pygofers compressed beneath the plates, their style-hke 
tips extending beyond them the length of the plates 

Habitat Canada, N Y , N H , Coun., Mich , Iowa, Kana. 
and Colo The very distinct genitalia of either sex will readily 
separate this species 

ATHY 9 ANUS AI,P 1 NUS BALL 

Aiky\aHH\ai^tm 9 islAta.\\ But NewH X, p 173 1S99 

Resembling obsoleins in si/e and color, witli the long vertex of exirusus 
Straw yellow marked with fuscous, two tranB\erse bands on vertex, angled 
forward in the middle Length, 9 5 5 mm., J 4 5 m , width 3 mm. 

Vertex os long os the pronotum, slightly obtusely angled, the margins 
rounding, front os in ex imsus^ the clypeus slightly narrowed towards the 
apex Elytra reaching the middle of the last abdominal segment in the 
female, slightly longer than the abdomen in the male , venation ratber weak 
and irregular, Athysanoid, the anteapical cellb parallel margined 

Color vertex pale straw, a trautverse, black band arising jost back of the 
occlh, Its antmor margin angling forward nearly parallel with vertex mar¬ 
gin, Its posterior msrgin rounding and paralleled by another lesa definite 
band on the disc, usually a pair of irregular spots in the basal angles Pro- 
notnm pale, sometimes with four irregular, longitudinal stripes which do 
not reach the anterior margin. Elytra pale yellow, with the nervures light, 
some fuscous blotches, especially in the apical cells in the male. Face pale, 
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About seven broed arcs on front omitting both basal and apical margina, the 
antennal aocketa and aometiniea a spot on margins of lorae fuaoous 

Genitalia: female augment half longer than the pennltimate^ the lateral 
angles rounded, the median third emazginate with a atout median procewi 
tipped with two divergent teeth, male valve as broad as the ultimate segment 
and about half as long, plates triangular, slightly narrower than the val\e, 
three times as long, together convex, their margins slightly concave, 
jiygofers compre ss ed beneath the plates, the posterior angles tnongnlarly 
pranced, curved upwards, not extending beyond the plates. 

Habitat Mountains of Colorado 

ATllYSANUS OBSOLETUS KIRSCHBAUM 

AtkvMMMS ohtnlftMS Die Athy^nim Art« 11 \ Wienh p7 iHsS 

Aik\^aHH\ob\o!ftu^VTti\ Pet Faune P«ut Can III, p aSi, 1N89 
Atk\ianHs obsohtns \&\\ \i Bull BufT 80c Nat be V, Nu IV, p 199, 1894 
•l/kxsanHs and Baker Hcmip Colo Dull 31,1895 

Smaller and paler than ca. frwus, with a blunter vertex Vertex diorter 
Uian pronotum, rounding in front Pale straw-yellow, sometimes with a 
pair of dark spots on vertex. LengUi, 4 5-5 mm., width, 2 mm. 

Vertex rounding, half longer on middle than against eyes, tw'o-thirds the 
length of the pronotum, broadly rounding to the front Front broad alx>vc, 
roundiugly narrowing to the clypeus El>tra broad, exposing the pygofers 
and the ultimate segment in the female, distinctly longer than the afxlomen 
111 the male , venation Athyaanoid, slightly variable, apical cells minute 111 
female, of medium si/e in male The specimens from Van Couier^s Island 
have the elytra still shorter in the female and only as long as the abdomen 
in the male. 

Color pale straw yellow, often unmarked above, sometimes with a pair 
of dark spots on the disc of the vertex, and some of the cells on the elytra 
fuscous heightened along the margins of the light nervures , sutures of face 
and arcs of front sometimes broadly fuscous 

Genitalia female segment half longer than penultimate posterior margin 
roundiDgly or slightly angularly emarginate onc-third its depth, its apex 
with a small, pointed tooth; male valve small, weak, triangular, one-third 
the length of the ultimate segment, plates three times the length of the 
valve, roundingly narrowing to the broad, blunt apex, together bluntly 
spoon-shaped, the margin fnnged with weak spines. 

Habitat (Europe), Ontario, N Y, Iowa, Colo, and Van¬ 
couver's Isd. Doubtless occurs throughout the northern half of 
the United States and well up into Canada. 

ATHYSANUS VARUS BALL 

Atkjaammi vmttu Dali Can Bnt XXXlIT, p 5, 1901 

More deader than odsoMus, with the elytra long and narrow, much 
smaller and darker than e^irnsMS, with the cross nervures broadly tinged 
with light Straw colored, clouded with fuscous. Vertex with transverse 
bands. Elytra dark, with the nenmres light, croos nervures broadly so. 
3^gth, 9 5 nim., i 4.95 mm,; width, i 5 mm. 
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Vertex eloping, bcarcely tvo-thirde the length of the pronotum, half longer 
on middle then againet eye, front narrower above than in odsoieius, nearly 
parallel-margined until juat before the brood apex, clypeue paiallel-maigined. 
Klytra longer than abdomen in both sexes, narrow and without an appendix 
Venation distinct, often the cross nervure is double and other irregular croaa 
nervures appear in the clavus 

Color Female , vertex straw yellow, a transverse band just back of 
ocelli, an interrupted band either side of this Pace pale, sutures, a large 
spot on clypeus, arcs on the front and a cordate line at its base, black or 
fuscous I^notum variably irrorate with fuscous, usually a subniaiginal 
row of black spots Klytra with nervures light, the cells irregularly fuscous, 
the cross nervures thickened and broadly white Male much darker than 
the female, the apex of front, lorae and all but the base of clypeus, black. 
El>tra with the cells nearly black, the white nervures in sharp contrast 

Genitalia female segment one-half longer than penultimate, postenor 
margiu nearly truncate, median thinl slightly produced , male valve nearly 
semicircular, plates long, tnanguUir, three limes the length of the valve, 
Bide margins slightly emarginate 

Habitat Colorado (plains) 

ATHYSANUS PT.UTONUJS, UHLER (Plate i6. Fig 3 ) 

/a\SMs Ulikr Uiill U S Gcol huiv III p 470, 1R77 

AtkManu^pluffiHtHs Vtc\ Pdt Fauiie Fnt Can Ill, p aBj, iBSq 

Much smaller and narrower than obsoleius and its allies Similar to 
anikractnus^ but slightly larger and lighter colored and with a more pointed 
vertex. Vertex distinctly, obtusely, angular Elytra as long os the body, 
almost truncate behind, without an appendix Length, 9 4 5 nim , $ 4 mm ; 
width, I 5 mm 

Vertex twice wider than long, nearly twice longer on middle than against 
eye, slightly obtusely angular, the margins straight, pronotum rather long, 
half longer than the vertex Elytra broad, rounding or almost truncate 
posteriorly, as long or slightly longer than the body. Venation typical, the 
central onteapieal cell scarcely narrowed, apical ones broad and short, rarely 
much longer than wide 

Color black, usually with a line on the base of the vertex, with a point 
extending forward on each side, a pair of oblique spots against the eyes, a 
few spots on pronotum, a pair of irregular stripes on scutellum and tlie 
nervures of elytra, yellow Sometimes there is also a transverse band on 
disc of vertex, an angled one against the bp, fine irroratlons over the entire 
pronotum and the centers of the cells oa well as the nerves yellow. Usually 
in the males and sometimes also in the females all the yellow markings are 
wanting and the insect is of a shining block, except the basal line of vertex. 
Face black, the arcs on front and sometimes other markings, yellow. Legs 
black, the anterior and middle pairs abruptly yellow from Just before the 
apex of femora, spines on hind tibiae, yellow. 

Genitalia, female segment bat little longer than penoltimate, the middle 
half roundingly produced, the lateral angles produced and sabocute; male 
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valve stout, rounding, half the length of the ultimate segment, plates round- 
ingly tnangnlar, their apices di^tly acute, two and one-half tunes as long 
as the valve 

Habitat. Ontario, N. H., N. Y., Iowa, S Dak., Neb., Kans., 
Colo, and Texas. 

ATHYSANUS ANTHRACINUS VAN DUZBB 
tdfiNf aff/A/ar/HNT Van D Can Knt, XWI p 136,1894 

Fonii and structure of plntomus^ but with the vertex diorter, rounding. 
Color Mack, shiny, first two pairs of tibiae, yellow I^ength, 9 4 * ^ 

'1 5 tiim , width, I 5 mm 

Vertex \ery broadly, obtusely conical, hut little longer on middle tlian 
against eye, margin confused with front, slightly over twice wider than long 
Pronotum broadly rounding in front, much less enclosed by the head than 
in pluioniHS Elytra as In piufontus, slightly exceeding the abdomen, flar¬ 
ing at the tips Front rounding, distant from eyes above, rounding to the 
straight dypeus from below the antennae , 

Color shining black, the ocelli, two spots on the hind margin of vertex 
and traces of a few arcs on front, yellow Logs black, the antenor and 
middle pairs yellow from just before the apex of femora 

Genitalia female segment as in piuiofitus, sometimes nearly truncate, 
witli the lateral angles blunter , male valve nearly ficmicircular, over half 
the length of the ultimate segment; plates roundtngly tnangular, with the 
apices blunt, but little over twice the length of the valve 

Habitat D. C , Iowa, Kans. and Colo. This and the preceding 
species are closely allied and can only be accurately .separated by 
the shape of the vertex, which in plutonius is much more pointed 
and together with the eyes encloses more than half of the pro¬ 
notum, while in anthraemus the vertex is blunter and the eyes 
are broader and shorter, The latter species is always black, 
however, while most of the specimens of plutonms show more or 
less of yellow 

ATHYSANUS SYMPHORICARPAB BALL. (Plate i6, Pig 4 1> 

AtkfUhnuh ^ymphoruatpcrliaXi Cnn Knt. XXXIII, p 5, 1901 

Longer and narrower than pluionins Form of siruLiuluSt but larger,, 
broader Pale testaceous inclined to reddish on vertex. Length, 4 5 mm ; 
width, 1.25 mm. 

Vertex broadly rounding, with a blunt, conical apex Elytra much 
longer than body, with a narrow but distinct appendix, venation as m 
sinatulus^ the two branefaes of the first sector again touching before the 
short, outer anteapical cell, central anteapical cell long, constricted in the 
middle 

Color * pale tesUu^ous, vertex distinctly reddish in most specimens, ocelli 
blood red Elytra pale subhyaline testaceous or with a sli^t olive tinge^ 
nervnres narrowly ^e, the croaa nervures slightly wider. Front pole testa¬ 
ceous, with traces of fuscons arcs. Legs and below, pale orange testoceouft, 
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Some •pecunens have olive and fiucous inarkinga on pronotum and tracee of 
fuBcoua maripiu on some of the nervures 

Genitalu female A^ffnient little longer than the penultimate, the lateral 
maigini aligbtly narrowing, the lateral anglea slightly produced, the pos¬ 
terior margin either entire and very slightly prodnced in the middle or 
truncate and sharply notched either aide of the middle 

Habitat Six specimens, all females, have been taken in Colo 
Pour from Ridgeway on the west side of the Contiueiital Divide, 
and two from Fort Collins on the east slope 

ATHYSANUS VACCINII VAN DUZEE 

boll (?) (01 no\) Van Du/trtr Knt Aiiier VI p 134 1890 

Atkv\at*H\\hiaiHlM\ Osh nlid Boll rrnc l^v Acad N sc . Vll p 97 PI V Pig \ 

Form and size of ^inatulus^ but lighter coloretl Smaller and narrower 
Uian syiHpkoncarpae^ which it approaches m color. Olive testaceous, darker 
below , the tips of the anterior and middle femora and all of the tibiae, 
orange Lengtli, ? 4 5 mm , 4 miii , width, 1 mru 

Verted sloping, little longer on middle than against eye, twice wider than 
long, Pronotum much more produccil anterior]} than in sytuphoncarpae 
Elytra long, appressed liehind, sometimes a tnfle flanng at the Up, venation 
os in svfHpkoncarpaf^ the central anteapical cells long and narrow, enlarged 
at the apex, which la produced lieyond the adjoining cells 

Color pale testaceous washed with olue, vertex witli three transverse 
fuscous bands, the anterior one broken forward in tlie middle, the posienor 
one often reduced to two spots Pronotum and scutellum with irrefj^ar, 
scattered fuscous spots, the latter with fulvous triangles in the basal angles 
Elytra pale testaceous, subhyaline, the ner\urcs slightly lighter, often nar¬ 
rowly fuscous-margincd. Face and below black, sutures and arci on front 
light Basal two-thirds of femora black, apices and ubiaeorange yellow 
Genitalia female segment slightly longer than penultimate, the apical 
margins produced on middle third and again at the lateral angles, which are 
slightly acute ; mole valve rounding, almost semicircular, plates triangular, 
a little over twice the Icngtli of the valve, black, their margins clothed with 
long, yellow hairs 

Habitat: N. J,, Md., Iowa, Kans. and Colo Readily sepa¬ 
rated from the following species by the color of the legs alone 
For on explanation of the synonomy see remarks under that 
species. 

ATHYSANUS STRIATUI^US, FALLEN. 

Ocada sitiatmla Pall Item Buec , II, p 4s. iBa6 
AtMYMHHS tmiimMis tao Dusce Cau Kni . XXV, p >84, 1093 

Sue and formjj^o preceding speaes, but darker and lacking the tawny 
tinge, legs dark,W||to twice annulate with pale. Length, 945 mm , S 
4 mm , width, i mm 

Vertex a trifle more pointed than In vacanu, distmctly more conical than 
in $ymphoricarpae Blytral venation as m the latter species, sometimes a 
second cro« nervure between the sectors as in osbomt 



April, 1902 .] North American ^eeiet tf Athynnue. >43 

Color' yertez pale yellow with three traoBverae futcoua banda aa In arc/o~ 
siaphyii^ the posterior one broken forward on each aide until it touches the 
middle one, its median limb forming a crescent, the median liift broadly 
fuacoua connecting the crescent with the band in front In dark specimcna 
these banda become confluent and the yellow reduced to elongate spots be¬ 
tween them Pronotum thickly and irregularly marked with fuscous omit¬ 
ting an elongate spot on the anterior margin Scuiellum dark, usually the 
margins, a spot on apex, and a pair of elongate tn-lobed ones on disc, pale 
yellow, Elytra light the inner apical cells smoky, nervure^ milky white, the 
cross nervures very broadly so, nervures broadly, heavily margined with fus¬ 
cous In dark specimens often filling up all but a small milk white spot in 
the center of each cell Pace light with the sutures, arcs on front and a spot 
on apex of clypens, black, or b^ck with small spots in the middle of the 
facial pieces and narrow arcs light Below dark, anterior and middle femora 
with two pale yellow bands 

Genitalia resembling vacctMtt, female segment slightly less arcuate, ita 
lateral margins and the pygofers pale yellow, male valve rounding, plates tri¬ 
angular, a spot on each side of the disc and stout hairs on the margin, yellow 

Habitat (Curope) N. Y., Mich and Colo. Doubtless widely 
distributed iii a northern range. 

Speamensof s/naiulus from Kurope (Dr Melichar) agree with 
our speamens in every respect, except that m them the central 
anteapical cell is often divided while in our material this is rarely 
the case. The fact that this is variable in both senes, however, 
proves It of no valne. 

This and the preceding species, while unquestionably distinct, 
are still closely related and it is little wonder that Van Duzee con¬ 
fused the two forms He first found vacanit and described it as 
stnaiuius ^ at the same time suggesting vacann for it if it proved 
to be distinct, then later finding the real sMatulus, but as he re¬ 
garded the other os being stnaiuius, this he named instabihs. 

Besides the more definite black and white appearance of the 
elytra in this speaes, the two pale bands on the anterior femora 
will mc^t readily separate it from vacctntt, 

ATHYSANUS ARCTOSTAPHYU BALL (Plate i6, fig 5 ) 

AikyianmxnfcioUaphyhh 9 \\ Btit News, p 171,1899 

Reaembhng vacantt and stnaiuius m form and color pattern. Shorter 
and atouter with a more angular vertex. -General color deep, tcstaceoua brown. 
Length, 9 nearly 4mm, S 3 Snim; width j 25mm 

Vertex slightly obtusely ungulate, the apex produced, conical, twice wider 
than long, over half longer on middle than against eye, three-fourths the 
length of the pronotum Front broad, convex in both diametera, wedge- 
shaped, narrowing directly to the parallel-margined clypeus. Elytra broad 
and short, nsually flaring In the female, venation as in the three preceding 
■pcciea the apical cells shorter and the central anteapical not as strongly 
constricted. 



*44 


The Ohio Naturalid. 


[Vol.n, No. 6, 


Color; vertex tawny yellow, a line between the fulvous ocelli broken for¬ 
ward in the middle, a transverse band between the anterior portion of the 
eyes and a spot m each basal angle usually connected by a bracket-shaped 
mark hung from the middle of the band in front, fuscous Pronotum irreg¬ 
ularly fuscous marked, usually a fairly definite band of spots on the antenor 
submaigin. Elytral nervures pale testaceous, margined with fuscous, the 
cross nervures broader and lighter Face with the sutures, arcs on front and 
a spot on apex of clypeus fnscous Below dark; legs dark or sometimes 
annulate with pale. 

Genitalia female segment half longer than the penultimate, posterior 
maigin weakly produced in the middle and at the lateral angles, male vahe 
semicircular, plates triangular, two and one-half times as long as the valve, 
the margins with coarse hairs 

Habitat * mountains of Colorado and Mt. Washington, N. H. 
This and the three preceding species form a little group of closely 
related forms in which the genitalia are of little value. In fact, 
this and the five preceding apeaes are much abke in genital char¬ 
acters and it is only on the shape of the head, elytra and color 
pattern that they are readily separated. The shorter and more 
compact form, longer head and deep chestnut color will readily 
distinguish this species. 

ATHYSANUS DKNTATUS OSB AND BALL (Plate 17, fig 5 ) 

Atkytanns d^nfatm^ Osh iknd Biitl rroc Da\ Acsd Nat Sci VII p 9s 

Smaller and lighter colored than antostapkyh^ which it somewhat resem¬ 
bles. Pale testaceous, faint lines or ^ts on front margin of vertex and a 
wavy line on the disc fonning an X-ahaped figure length, 3mm , widtli, 
I mni or leaa. 

Vertex narrow, but little wider than long, rouudingly angled before, nearly 
flat, the apex but very slightly conically produced. Face narrow, but almost 
parallel-margined Elytra about as long os the body, inclined to be fianng, 
venation often indistinct, as in arctostaphyli^ the central anteapical cell not 
as strongly constricted 

Color vertex pale yellow, six indistinct spots on the antenor margin some¬ 
times united into an irregular broken hue, the postenor disc with a median 
pole X-shaped figure and a pale spot on either side at the base, the whole 
margined with a continuous brown line Pronotum brownisli or olive, the 
antenor margin yellowish, set off by a now of fuscous spots of which the 
median pair are the most distinct Scutellum dirty yellow with a pair of 
brown spots on disc in line with those on pronotum and vertex Elytra pale 
testaceous subhyallne, the nervures slightly bghter, sometimes a cross nervure 
on clavus and the^ri^ between the sectors are distinctly lighter and set off by 
a fuscous Front testaceous with short, light arcs and a light spot below, 
rest of face pale yellow with sutures and spots on the apices of lorae and 
dypeiis brownie fnscous. 

GetiiUlia; female segment abruptly narrowed one-third the distance from 
the base, exposing a pair of light colored membranes, the lateral angles of 
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•egment prodnced into long, blunt tipped, slightly divergent teeth, between 
these teeth (he margin is produced into two small, rounding lobes separated 
by a slight notch. Male valve very large, triangular, the apex slightly pro¬ 
duced, plates much enlarged, broad at base where they are con\ex, extending 
beyond the valve about half its length without narrowing, their truncate tips 
standing nearly perpendicular to the plane of the valve and together with the 
^ort pygofcrs fomnug an enclosed cavity 

Habitat Colorado 

SUBGENUS COMMELLUS NOV 

Head as wide as the pronotum , vertex angled before, flat or 
nearly so, angled with front and with a definite margin, not in the 
form of a conical point; front broad, nearly flat m both diameters, 
margins straight and narrowing directly to the clypeus Elytra 
in two forms, slightly shorter than the abdomen and inclined to 
be flaring, or long and parallel-margined , venation irregular, 
often obscured by longitudinal stripes. Sometimes the inner fork 
of first sector not forking again or only at extreme apex, forming 
a small, triangular cell, sometimes forking as usual and the second 
cross nervure present. 

Type of the subgenus A. comma Van Du7.ee, no European rep¬ 
resentative known. 


Key to the Subgenus 

A Ocelli and frontal suture distant from the eye-<iutnre, several times the 
width of the ocelli, spots on anterior margin of vertex extending 
down equally onto front and visible from below 
B. Two pair of spots common to vertex and front. slnpes on pro- 
iiotum black Elytra with the venation obscured by brown 
strips , but one anteapical cell 

C. Four separate stripes on each elytron , auteapical cells 
wanting or a single minute one, cofuma Van D 

CC Eight separate oblique stripes on each elytron , one large 
anteapical cell, lolon O. and B 

BB A single pair of spots common to vertex and front Pronotal 
stnpcs irregular, brownish , venation distinct, nervnres Ught, 
two or three anteapical cells, sexvtiiaius Van D 

AA. Front above the antennae approzimaUng the eye Ocelli scarcely 
their own width fron^the eye-sutures (not the color line) Spots on 
\ertex back of the margin, not visible from below 
B Vertex margin sharp, a pair of longitudinal, red stripes acrota 
vertex, pronotum and scutellum Venation obscured by 
oblique, red stripes, texanus Osb and Ball 

BB Vertex with the margin blunt, no red stripes, venation distinct 
two cross nervnres between sectors, a dhided central anteapi¬ 
cal cell 

C Straw-colored, spots on vertex small, in a row between the 
ocelli. Front and clypeus without apparent suture, 

osbomt Van D 

CC. Greenish yellow, spots on vertex large, the apical pair in 
front of the others, front Inflated, with a dlrtinct auture 
below, stmpiartus nov nom. 
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ATHYSANUS COMMA VAN DUZBB (Plate 17 , Fig. i ) 

lomma Van D Can Bnt, XXIV, p, 114,1891 
AfkvuiHm tommM Oaborn and Ball la Acad Be , IV, p taj, 1897 

Komi broBd and otont, vertex flat, ronndingly nght-angled, the anterior 
margin thick Blytn long and parallel-margined or abort and flanog 
Color creamy white, four spota on the anterior margin of vertex, two at the 
base and four atnpet on pronotum, black Elytra with a fulvona brown 
band innde the broad, light margina on each nde Length, 9 5 siun, i 4 
mm., width, 3 mm 

Vertex flat, anterior angle a tnfle obtuse, anterior margin thick, nearly 
twice wider than long, three-fourths the length of the pronotum, profile 
acutely angled ; front and clypens almost straight, front moderately broad 
above, distant from eyes, scarcely convex, lateral margins almost straight to 
clypeuB Elytra longer than abdomen, parallel-margined, venation usually 
obscure except near apex, the inner fork of first sector not forking again or 
only to form a minute cell, apical cells large 

Color pale creamy, four quadrate spots shared equally by face and ver¬ 
tex, a pair of round ones on base of vertex and four parallel stripes on pro¬ 
notum and scutellum, black Elytra pale witli the claval suture, a band just 
before the apex and a hue on the inner branch of first sector, black, a 
broad, fnlvoos, brown band extends around within the margins, broadest 
behind, its inntdr limb is divided anteriorly to connect with the stnpes on 
pronotum Face and below pale, a pair of quadrate spots below the antennae, 
another pair below the lateral margins of pronotum and a stripe on outer 
half of the conncxivum, black Legs pale, narrow, dark stnpes on antenor 
sides of all the femora and a pair of broader ones on the inner margin of the 
postenor tibiae 

Brachypterous form, elytra sliorter than abdomen, obliquely truncate, 
flanng behmd, the apical cells reduced to mere rudiments almost in line 
with the apex of clavus Color pattern the some except that the transverse 
bands at the apex ore narrower. The last two abdominal aegments have 
four longitudinal, black stripes, and the pygofers have on each side a 
round, black spot which is connected antenorly with a stnpe forming a 
comma The moles have another pair of black spots on the lower corners of 
the pygofers 

Genitalia * female segment a little longer than penultimate; the posterior 
margin roundingly emarginate, with a narrow, black-margined, median slit, 
the lateral angles mcllned to be prodneed; a rounding or bilobed membrane 
at the apex of cmaiginatlon. Pygofers short and stout; male valve large, 
triangular, apex ronndmg, sides indented, plates slightly wider than valve at 
base, narrowing to the middle, then parallel-margined to the neatly truncate 
apices, twice the length of the valve, equaling the pygofers. 

Habitat; It has been found In Iowa, Neb , Kans. and in 
Colorado aa far west as the mountains, and also in the mountains 
of New Hampshire. 
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ATHYSANUS colon OSB and ball (Plate 17. Fig a ) 

Athyx^Mm coion Otb and Ball Proc la Acad Ac , IV, p nj, PI XXVI, Pig 3, 1897 

Vona and general appearance of comma^ bat with the inner fork of the 
first sector again forking to form an anteapical cell. Color pattern similar, 
but the bands on the elytra broken up into seven or eight stripes, and often 
a pair of black spots on the middle of the vertex. Length, 9 5 nim., i 4.35 
mm ; width, 3 mm 

Vertex slightly shorter than that of comma, face and profile similar, 
elytra similar except that the inner branch of the first sector forks again 
near the middle, forming a long, wedge-shaped cell, broadest behind where 
it tonches three or fonr apical cells 

Color clear, creamy white, with black spots and stripes as m comma, an 
additional pair of smaller spots on the disc of the vertex in line with the 
basal and apical pairs. Elytra with eight fulvous brown stripes as follows 
a complete longitudinal stripe just outside the first sector and another next 
the claval sutnre, a narrow stnpe between the branchea of the first sector., a 
shorter one between the branches of its inner fork, a broadly interrupted one 
between the first and second sectors, a complete median stnpe on the clavus, 
one on the outer apical half and another on the inner basal half. The apical 
cells and the apices of the anteapical fuscous maigmed 

Brachypteroos form, el>tra shorter than the abdomen, obliquely truncate, 
flanng, the apeal cells minute or partly wanting, tergum and pygofers 
marked as in comma 

Genitalia female segment slightly more emarginate than in comma, 
exposing more of the membrane beneath, male valve riightly broader, 
plates with the outer angles stnclly rectangular 

Habitat. Only known from Iowa and Minnesota, where it ts- 
common. Readily separated from comma by the color and vena¬ 
tion of the elytra. In all other points they are almost identical. 

ATHYSANUS SEXVITTATUS VAN DUZRK (Plate 17. Fig 3 ) 

Atkjfsamtu Van Duiee Can Bnt, XXVI, p 93, XR94 

Reiembling comma and coioH in form and structure. Smaller and with 
longer vertex, resembling extrusus In color and dytral venation. Vertex 
flat, rlghtpongled in front, a pair of black apoU near the apex and two pairs 
of quadrate, brown spots behind them. Length, 9 4 5 mm ,^35 mm , 
width, 1,75 nun. 

Brachypterous form, vertex flat, the anterior margin thick, alightly wider 
than long, aa long oa the pronotom. Profile acutely angled, the face nearly 
straight; front as in comma, distant from the eye at the base Elytra short, 
obliquely truncate, exposing the pygofers, the last segment and part of the 
next In the female, rounding, exposing the pygofers and part of the last 
segment in the male Venation distinct, irregular, two and aomctlmea morr 
cross ttcrvnrea between the sectors, the outer anteapical cell often minute or 
wanting. In which case the venation approaches that of coioa. 
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Color' dirty itraw, marked with rusty brown and olive; vertex with a 
shining block spot either mde at the apex, extending equally on to the front, 
a pair of small, round spots midway to the ocelli just back of the margin and 
two pairs of widely separated, quadrate, rusty brown spots on the due. 
Pronotum with six more or less irregular, brownish stnpes, scutellum with 
a pair of large spots at base and a pair of dots on disc Elj^ra with the 
nervurea broadly pale, narrowly maigined with rusty brown in irregular 
bands, usually a ratfier distinct, oblique one from before the middle of 
clavns to the outer apical margin Abdomen abo\e with four longitudinal 
stnpes emphasized on their margins, pygofers with a pair of black spots, 
larger iii the male Pace pale, the sutures dark-lined and dutinct, front 
irrorate or lined with olive fnscous, legs pale, antenor and middle femora 
twice annulate, postenor femora lined with brown, 

Gemtelm female segment similar to caion^ twice as long as the penulti¬ 
mate, the lateral angles acute, posterior margin slightly, angularly emargi- 
nate, Uie disc elevated so as to appear still more deeply notched This 
emarginatioir discloses a pointed lobe of another membrane which nearly 
equals the lateral angles, pygofers short and stout, male genitalia as in 
amina and in <olon 

Habitat Colorado, where it is fairly common, locally, m the 
short-winged form No long-winged specimens have been found. 

ATHYSANUS TEXANUS l>SB AND BALL 

\aNMiOsb ind Ball Proc i:>a\ Acad Nat be. VII p 92 189S 

Form elongate, parallel-margined ; vertex flat, less angled then in tomma, 
antenor margin sharp Color pale yellow, a pair of broad, parallel, red 
stnpes extending from the antenor margin of vertex across the scutellum 
and three pairs of oblique ones on the elytra , face dark Length, 9 5 mni , 
width, I 75 mm 

Vertex flat, but a tnfle longer on middle than at eye, narrower than in 
comma, a transverse depression just before the sharp antenor margin , face 
in profile sharply angled witli vertex, in one broad, slight curve to apex of 
clypeus, front moderately broad, its margin at base approaching the eye, 
gradually narrowing to the straight clypeus, but slightly transversely con¬ 
vex Pronotum strongly produced antenorly between the eyes Elytra 
long and narrow, venation distinct towards apex, somewhat similar to colon 
in pattern, the outer anteapical cell closed, long and curved, central ante- 
apical long, constneted, sometimes divided 

Color * pale yellow above, a narrow line on antenor margin of vertex, a 
small spot cither side of the tip, a curved mark on the costal margin of 
elytra behind the middle, a spot on second apical and the posterior margin 
of the central anteapical cell, black , two bro^ stnpes parallel acroM vertex, 
pronotum and scutellum and three pain on the elytra parallel with the 
claval sutnre, the inner pair continuous with those from the scutellum, bright 
red Face dark brosm, shining 
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GeniUlia female aegmeut one-third longer than penultimate, with the 
lateral margm loddenly narrowed from near tlie baw, then roundingly pro¬ 
duced, the posterior margin with three faint lobes, produced part of nearly 
equal length and breadth From under the emarglnate nde of the segment 
appears the acutely produced lateral angles of another membrane 

Habitat Females from Texas and La. The male is, as yet, 
unknown. 

ATHYSANUS OSBORNl VAN DUZRE (Plate 17. Fig 4 ) 

DtUfHfphaln\oibo 9 MiVmnT>, Trans Am Bnt Sc XtX p 304 1892 

Bnght straw yellow, sometimes tawny, four black spots back of the ver¬ 
tex margin Sue of obsoleius^ but witli a flatter vertex and more flaring 
«l>tra, venation Deltoccphaloid, the central duteapical cell divided Larger 
and lighter colored than sexvxitatus Lengtli, 955 mm , ^ 5 mm , width, 
3 mm 

Vertex flat, a trifle rounded on the margin next to eye, obtusely, round- 
ingly angled, over two-thirds the length of the pronotum Face nearly flat, 
front broad above, approaching the eyes, rounduig below to the straight 
clypeus, without a visible suture Pronotum with the lateral margins very 
short, the humeral ones long and straight Klytra long, narrow, flaring, 
two cross nervures between the sectors, three anteapical cells, the central 
•one divided, often other cross nervures present, especially on tlie clavus 

Color straw yellow, washed with golden or tawny , vertex with four 
black spots just bock of the anterior margin, the inner pair the larger , flve 
pale lines on pronotum Elytra with the nervures milk white, sometimes 
slightly and interruptedly fuscouvhned Face pale, front with pale olive 
arcs, sutures around lorae, fuscous, femora twice annulate with fuscous, 
ttlime spotted 

Genitalu. female segment scarcely as long as the penultimate, lateral 
margins abruptly narrowed from near the base, exposing a rounding lobe of 
the membrane beneath, posterior margin of the narrowed segment round¬ 
ingly emaxginate, with a blunt median tooth, pygofers rather narrow , male 
valve very «nal], transverse, plates tnangular, their tips acute, slightly 
longer than the ultimate segment 

Habitat N. Y , Ind , Iowa, Neb. and Colorado. Only the 
long-winged form is known. 

ATHYSANUS SIMPLARIUS NOV NOM 

MifKfpkalu^implex Trai» Am But Soc XXX p 304 1S92 

Stout, head large, form cylindrical. Venation and genitalia os m oibcmx 
Oreenish yellow, sometimes quite green on the elytra Vertex with four 
large, black spots back of the anterior margin. Length, 4 75 mm , width, 
1.75 mm 

Vertex large, sharply nght^ngled, as long as the pronotnm, nearly twice 
as long on middle as i^ainst eye, front very broad above, almost touching 
the eyes, a little inflated, angularly narrowing from the antennae to the 
clypeus. Pronotum long, pushed forward between the eyes, posterior 
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margin itralght, lateral margin very abort Elytra longer than abdomen in 
both sexes, almost parallel-margined; venation aa in osdomtt two croaa 
nervures between the sectors and the central anteapical cell, divided 

Color vertex straw yellow, slightly greenish cast, a pair of approximate, 
triangnlar spots just behind the apex and a large pair of oval ones inside and 
behind the ocelli. A line across the baw of the apical spots would fall in 
front of the oval ones Scutellam pale yellow, pronotum and elytra pale 
green, the nervures lighter Front brownish, with pale arcs 

Genitalia female segment a little longer than penultimate, snddenly 
narrowed from near the base, the lateral angles rounding, exposing the 
rounding angles of another membrane, posterior maigin roundingly cmargi- 
nate, with a triangular median tooth , male valve transverse, very small; 
plates together, semicircular, with their apices produced, half longer than 
the ultimate segment, their margins fringed with course hairs. 

Habitat. N. Y., Md and N. J. Stnkingly distinct from any 
other described species The characters of this and the two pre¬ 
ceding speaes are very puzrlmg and contradictory, in some 
points they appear closely related, m others not at all They are 
not very closely related to the others in this group and are only 
placed here for convenience until their larval forms and life- 
histones are known. 

The name simplex is preoccupied in this genus by simplex 
Sahib , of Europe. 

SUBGENUS STIRELLUS NOV 


Head about as wide as pronotum, vertex narrow, rarely as 
wide as the long diameter of an eye, usually longer than its basal 
width. Front inflated, almost touching eyes above ; vertex and 
front produced into a long, conical point, their margins indistinct. 
Elytra narrow, about os long as the abdomen; venation as in 
Athysanus, regular, ovipositor long and narrow, extending 
beyond the elytra except in curhsti. 

Type of subgenus * / bieolor Van Duzee. 

Key to the Subgenus 

A Female ovnx)«tor but little, if at all, exserted, rarely extending beyond 
elytra, face pale yellow with a fuacoua *' Y " resting on clyp^ and 
Its arms extending to the eyes, curHsti Fitch. 

A A Female ovipositor long and narrow, extending beyond pyTOfers often 
one-fourUi lU length, usually extending be) ond elytra , race without 
the ‘‘Y " 

B Face with a transverse, white band below eyes, occupying all the 
lower halt except the apex of clypcns. Anterior margin of 
pronotum and scntellum, black. buolor Van Duzee. 

BB. Face unlcolorus or with scattered fuscous markings ; pronotum 
unicolorous or with a row of submargioal spots 
C. Vertex right-angled, produced m front of eyes and coni¬ 
cally iwinted; fonr round, block spots in a square be¬ 
tween the eyes, obiutus Von Duzee. 

CC Vertex obtnsdy rounding, extending but little in front of 
eyes, two large, black spots on antmor margin m female^ 
male entirely dark, tuexteanus n. ap. 
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ATHYSANUS CURTISII, FITCH. 

Amhiict^hatms CMttun Fitch, Homop N Y State Cab p 6i, itm 
/arnts Prov Nat Can 2 V, p S 7 S *® 7 * 

DeiUKtphalux cu% tun Prov Pet Paune But Can TIT p lyfl 1889 

Afkiwiutcnrinti O^h aud Dali. Proc la Acad be IV p aai 1897—Pioc Da« \cad Not 
Sl VII, p 91, pi V, fig 1, l8yB 

Short and stout, greenish yellow, two Urge round black spots on vertex 
Elytra fuscous with the nervures green. Length 3 smm, width 1.2inm 
Vertex but little broader than a nght angle, nearly twice as long on middle 
as against eye; front very broad above, triangularly narrowing to the parallel 
clypeus Elytra brood and short, appendix small, venation simple, dightly 
variable, central anteapical cell short, straight>margined 

Color vertex pale yellow with two large round black spots before the 
middle, pronolum with the anterior half shiny black, tlie posterior half 
greenish vellow, sometimes narrowly niaigined with fuscous behind Scu- 
tcllum pale yellow, two fuscous points on the disc Elytra fuscous, the mar¬ 
gins and all the nervures before the apical cells greenish yellow , face pale 
>cl1ow a branching spot on the apex, the margin of front Ijelow the eyes and 
a median stripe down the clypeus fuscous, the two latter unite to form a 
Y-shaped figure Below fuscous 

Genitalia female segment half longer than penultimate, the posterior 
margin blightly, roundingly emarginate either side a small, rounding median 
lobe, male valve roundingly triangular, as long as the ultimate segment, 
plates togetlierequilolerallv triangular, their apices acute, margins sparsely 
fringed with hair 

Habitat Ontario Can,, N. H , Vt , N Y , Pa , Ohio, Mich and 
Iowa The color pattern is quite constant and very distinct in our 
fauna, making this one of the easiest species to accurately deter¬ 
mine 


ATHYSANUS BICOLOR VAN PUZEE 

4 //i^\aNM 4 bttn/or Van D Cau Knt XXIV, p 114 1H92 

vifg-fifti/tu Uhl Pioc Zoo Soc, I,oii p 78 1S95 
AfMi^iHM^ duo/op O'*!* niid Bsll Ptol la Acad Sci IV, p 221 1H97—proc Dbi Acad Nnt 

Sl VII. p 9t, pi V, &g J 1H9K 

Somewhat resembling CHtlistt the head narrower, female with two black 
spots on vertex and two stripes on elytra, male with the apex of vertex all 
black and tlie apex of elytra black with an oblique light dash Length, 9 
3 5fflin, <r 3inm; width, imm 

Vertex about as long os its basal width, sbghtly acutely conical, not qmte 
twice as long on middle as against eye, front inflated above, but little nar¬ 
rowing to the long clypeus, pnmotum strongly ronndmg In front %nth more 
than half of its length Included within the long narrow eyes. Elytra rather 
abort and broad, rounding behind with a very feeble appendix, venation 
obscured, similar to rurHstt. 

Color; vertex pale yellow, a pair of round black spots on anterior half, 
rarely confluent in female, confluent and covering anterior half of vertex in 
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the male Pronotuni greenioh yellow, a block bond on anterior third, another 
narrower band margining the pronotnm behmd and covenng about half of 
the Bcutcllum Elytra greenioh yellow, the antural margin, claval suture 
and apical margins narrowly fuacous in the female, a subhyalinc area extends 
obliquely luckwarda from the costal margins In the male, and sometimes 
in the female also, these markings are all much broader and there is a fuscous 
patch in front of the subhyaline area connected internally with the apical 
margin by two obliqne fuscous lines Pace with upper half unoky in female, 
black in the mole, the lower half pale yellow, sometimes a narrow black 
margin below in male Sometimes females are found marked like the males 
throughout 

Genitalia Icmale segment the length of preceding, posterior margin 
straight or very slightly emarginate, pygofers rather long, constricted behind, 
tind much exceeded by the slender ovipositor , malt valve equilaterally tn- 
angular, not quite as long as the ultimate segment and one-third os wide , 
plates but little longer than tlie valve, together nearly semicircular, their 
margins clothed with long hairs which are bhghtly exceeded by the light 
margined pygofers. 

Habitat D. C , N J.. Md . Va , N C., Fla., Ill., Iowa, Neb , 
Kans , Mi&'j, Cuba, llayti, St Vinceut, Vera Cm/, Mex , and 
Para, Brazil This is a very widely distributed speaes and as is. 
usually the case vanes much in si/e and color in different locali¬ 
ties Speamens are at hand from Hayti that average much 
smaller and paler than ours and on the other hand specimens 
from Vera Cniz arc very large and most of the females have the 
black marking of the male type. 

ATHYSANUS OBTUTUS VAN DUZKE 

iffitMtMs Van Duiec Can Hut, XXIV, p 115 and 1H91 
A tM \\a H M \oltt Mt H\ and Ball Proc la Acad Sc , IV pm 1*1 XXI. Pig 2 1H97 

Si/e and fonn of bicoior ; testaceous, four black spots on vertex, a sub- 
marginal row on pronotum and the apical veins black. Length, $ 3 5 mm , 
i 3 mm , width, i mm. 

Vertex very slightly longer and narrower than in btiolor, distmctly longer 
than its basal width Head with the eyes inclosing more than half of the 
pronotum Elytra narrower than in bxcolor^ apex narrowly rounding, not 
reaching to the apex of the ovipositor m the female. 

Color vertex pale testaceous, a pair of round spots on a bne with the 
anterior margin of eye and another smaller pair behind them Pronotum 
testaceous, a row of Irregnlar spots on the anterior submargin , scutellum 
with a pair of spots within the bonl angles. Elytra testaceous, subhyalinc 
towards the apex, with the nervures bounding the apical cells fuscons Pace 
testaceous, the apex of clypeus fuscous, Sometimes m pale ^Mclmens the- 
fuscous spots ore nearly all wanting, while in dark ones the anterior pair on. 
vertex are much enlarged and the face may be darkened above 
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Genitalia female segment very abort, scarcely as long as the penulti¬ 
mate, postenor margin truncate or very slightly emaiginate; pygofers as in 
hicolor, much exceeded hy the oviduct, male valve amall, eqnilaterally tri¬ 
angular, but little exceed^ by the bluntly rounding, bnsUe-margined plates 

Habitat. D. C., Md., Iowa, Kans , and Miss This species 
and the preceding very dosely resemble each other in structural 
characters; obiutus however has a narrower vertex and face and 
more sharply angled elytra The color pattern is quite distinct 
and It IS only very pale females of bitoiot that could be confused 
with this species and even these may be separated by the lack of 
fuscoub marking on the apical veinlets. 

ATHYSANITS MKXICANUS N SP 

Form of obiutus and bicolor^ but with a blunter head and still longer 
ovipositor in the female Color, female greenish or brownish, vertex yellow 
with two black <tpots on the anterior maigin , male all dusky brown or black 
Length, 9 3 75 i d a 75 mm , width, i mm 

Vertex narrow, subquadrate, a tnfle longer than its basal width, a fifth 
longer on middle tlian against eye, tw o-thirds as wide as the long diameter 
of e>e, evenly rounding in front, the margin rounding to the face Front 
narrow and almost parallel-margined until just before the apex, where it 
rounds off to the long, straight-margined clypeus K]> tra as in hxcolof , not 
as long os the ovipositor m tlie female, Uie apical cells short. 

Color female, vertex pale yellow, a pair of large, quadrate, black spots 
occupying all of the anterior margin except a median line and a narrower 
one next eye, usually a much smaller pair near the base behind these Pm- 
iiotum greenish, or hrowiiish with a few impressed fuscous spots in tlic 
middle of the anterior subniorgm Klytra greenish subhyaline, brownish 
subh> aline with greenish nervures, or entirely smoky brownie , ovipositor 
testaceous as seen from above Face pale yellow, arcs on front, sutures and 
a spot on midille of clypeus fuscous The upper pair of frontal arcs broad, 
bpot-like, separated from each other by a line which is a continuation of the 
line on vertex, and from the spots on vertex by a line but little brooder than 
the median one Male, vertex with the spots like female, but so large that 
they are only separated by narrow lines or are confluent and uniformly 
fuscous, darker than the eyes, pronotum brownish fuscous, shiny Klytra 
brownish or fuscous, the apical margin and rarely the clavol areas milky. 
Front black with yellow margins and very riiort, yellow arcs, rest of face 
brownish, light on genae 

Gemtalia female segment about half longer than penultimate, margins 
parallel, ovipositor very long and narrow, longer than in btcoior or obiutus^ 
exceeding the pygofers by more than the length of the segment; male valve 
right angled, the apex acute, {dates roundingly triangular, the apex round¬ 
ing, over twice as long os the valve, snbmargins with a few, stout, white spines 

Described from numerous specimens from Orizaba, V. C. Mex. 
collected in Feb. 1892. (H. Osborn ) 
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SPUCIKS NOT INCLUDED 
Athysanus acununaius Hak 

'nils* speaes is only known by the single,' faded, male type and 
while it without doubt belongs to the Subgenus Cono%anm its 
character could not be made out with sufficient certainty to war¬ 
rant including in the synopsis 
Athysanus ornatus Gill 

This species belongs to the genus Dnotura O and B. of which 
A garntnapoides is the type 
Athysanus artemisiae G and H 

Both the specific value and generic position of this species are 
still in doubt. It docs not belong to any of the groups enumer¬ 
ated above and probably should not be included in the genus at all, 
Athymnus hitt^iosus Ball 

This species was only doubtfully referred here in the original 
description and docs not fall leadily into any of the above groups. 
When more material can be studied it will probably be possible 
to refer it to another genus 


hXri^ANATlON OF PLS'lKb 

PI.ATF l6 

Fik 1 Hall 

A, rcmnlf, Ktintfllii, t m ik Rtnitnlin , d fniLc , k miU mcw 
1 lie 2 ^ t Lhl 

a cl>trnii A Tonink KttiiUlin, <* mak Ktmitalla d fatv 
PiH ^ Ath\\aHH\ {Cono\aHm<) 

a rlytruii A fimaU, intnlm , r iiuli Rrnitaln 
I IK 4 f/AMaHMt {(oMo\aHu^) ^vmphontatpa^ Rail 
a Lhtron, A kiuiUIw, d fict 

FiK ^ f/A^faN«v (CoM/iMiNift) an/oKiapkv/t Ball 

a it>truii, A feiiiok K*^iiUalU,r iimltr k<^ii1U1Im 

Plati 17 

PiR 1 4/Aimwmt fuwwtf Van II 

a lhtron A fimnlc ffenitAirn , < mnk, ffruitalm, d face, k pro6lr 
1 IK j a il>tiou, A finialr fcriiiUlia, c male, genitalia of -t/Arwum iCommAiui} 
Lo/oH OHb and Ball 

1 iK 3 A/kvsaMHX (Cbwwf lini) vr i vi/iafm\ Van V 

a ilytroii A female, ginltalla < male, genitalia, d face 
Fig 4 likwMMx oAbot HI Van n 

a ilytrou, A female, genitalia, c male, genitalia, d faic 
Pig ^ A ftmale genitalia of AiA\ wmhs di^atnv O^h and Ball 


Thi AgurcR ha\c been drawn liy Mr Ball and Anlahed in ink by Mra Ball 
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A POSSIBLE CAUSE OF OSARS. 

Gko H Coi^ton 

On the 20th of April, 1901, there fell in north-eastern Ohio an 
anusually heavy snow covenng the ground to a depth of from 
twenty inches on a level to seven feet in drifts The snow came 
very rapidly and went very rapidly During the period of rapid 
melting strong currents of water flowed beneath the snow which 
m some cases earned along much sediment It was my good 
tortune to observe a point near the borders of a gently sloping 
plowe<l field where one of these streams, becoming clogged, rose 
to the surface and flowed for a short distance over the dense 
snow, spreading the abundant sediment, which it carried in a 
sinuous belt along its channel After a time the stream deserted 
this surface channel and found a new one beneath the snow. As 
the snow melted the belt of sediment which had accumulated in 
the channel on its surface gradually settled, and when the snow 
had disappeared it rested upon the turf that Ixirdered the plowed 
field as a mmaturc osar 

Wliilc it is rightly assumed that the surface of the glacial ice- 
sheet was for the most part clean and free from earthy deposits, 
yet near its southern margin there may have been much sediment 
on its surface Streams of great force and volume, heavily laden 
with glacial detritus, flowed beneath the ice, and it is possible, 
and even probable, that the shifting of the melting ice, under¬ 
mined by the flowiug waters, and the displacement ot the loose 
material of the deep moraine as the ice reacted upon it, would 
occasionally clog the channels of these streams and compel them to 
find new ones In most cases the new^ courses would be beneath 
the ice as before, but it is reasonable to assume that sometimes 
the obstructed stream, like the nil in the snow-field desenbed 
above, would rise through some crevasse and flow for a time over 
the surface of the ice Such a stream would have its rapids 
swept clean of sediment, and its stretches of deep and sluggish 
water m which would accumulate belts of sand and gravel. 
When the stream deserted its ice channel, as it surely would in 
time, these sinuous belts of sediment would he almost undisturbed 
upon the surface of the glacier, and they would be left finally, 
when the ice had disappeared, as ndges over the surface of the 
laud, forming what glaaalists call osars, or serpent kames 
Inde<^, such surface accumulations would be far less likely to be 
disturb^ and obliterated by subsequent changes than would 
those gravel belts which, in spite of the many difficulties involved, 
It has been assumed, might be formed beneath the ice by sub- 
glacial streams. 

Hiram College, Hlratti, O. 
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SMUT INFECTION EXPERIMENTS 

W A KbrLbRMAN AND O F JSNNTNCb 

Experiments were imdertakeu dunug the summer of 1901 to 
test the comparative susceptibility of inai/e (dent com pop 
corn and sweet com) and sorghum (Saccharine sorghum Kafiir 
com and broom corn) to the same species of smut found on 
different hosts Both the sorghum seed smut (Cintractia sorghi) 
and the head smut (Cintractia reiliana) were used 
Three rows each of dent corn pop corn sweet corn Kaffir 
corn sorghum and broom com were planted One row of each 
set of three was planted with untreated seed as a check row 
Another row of each set was planted with seed rolled wet in sor 
ghum head smut (Cintractia reiliaua) obtained from sorghum 
The remaining row of each set was planted with seed rolled in 
the same species of smut obtained from niai/e 

In the same manner kaffir corn sorghum and broom corn were 
used being treated with the sorghum head smut (Cintractia sorghi) 
grown on the two hosts sorghum and broom corn 
Thorough precautions were taken in treating the seed and 
interesting results were evpectcd Unfortunately severe drouth 
and abundant chinch bugs blasted hopes and experiments alike 
Only one specimen of Cintractia reihana was obtained uamel> 
on pop corn So few stalks infected with Cintractia sorghi were 
obtained that no conclusions can be drawn I xperiments along 
these hues are now being earned on in the botanical greenhonse 
from which some satistactory results are being obtained and 
which will be leported later 

A few stalks of sorghum artificially infected two to three years 
ago and still growing continuously produce infected panicles 
An illustration of one of tlie specimens planted January ist 
1899 IS here given This illustrates the fact that infection takes 
place through the seed first shown in 1891 It also demon 
strates that the mycelium permeating throughout the entire 
phut IS perennial or at least is coexistent ni duration with the 
host the latter grown as an annual m our climate but when 
protected as has been the greenhouse specimen it may continue 
to live a long while 

The other experiments which are enumerated below relate to 
corn smut (Ustilago /eae) the pnmary object being to determine 
the effect of mutilation of the host upon the prevalency of the 
smut Work of this kind has been reported by Hitchcock 1 
Clmtont and others 

• KcUer a W A S illel Ki m SU N 13 
t Bol Cm jS A99 
t HI Bxp Sta Bui ^7 Marcl 1800 



April 1902] 


Smu< Irtfettxon F7i:;pmmtnU 


* 59 ' 


The corn belected for the experiment was growing on the Ohio 
State University farm and was in good hesdthy condition At 
the beginning of the experiment July 30 ita\eraged about six 
feet in height and was partly in tassel 

In order to keep the 
different parts of the 
experiment as distinctly 
separate as possible e\ ery 
twentieth row 'w as chosen 
and the slcoikI row west 
of this was taken as a 
check row 

Aotv A r 

hach stalk in this row 
{972 st\lks m all) was 
mutilated on cist side 
but at no given height 
by being scraped with a 
piece of breken hack saw 
blade Ihc work wis 
done in late afternoon 
between 6 and S h m A 
fdirl> hea\y dew fol 
loiv^ 1 ut no ram for 
sc\ eral day s 

Results I j per cent 
of the stalks were smut 
ted while the conespond 
mg check row showed 
but j 7 per cent affected 
The percentage of smut 
on the ear is compared 
to the total smut on the 
whole plant showed that 
of the total smut on the 
mutilated row only 29 2 
per cent was on the ear 
while the check row on 
the other hand showed 



Fr Sorghun 3 yearn old artlflc ally nfected 
thro gh the need 


33 9 per cent The dif 
ference m protnbly due 
to the fact that the ears 


were not developed sufficiently to be affected by the mutilation 


I e the stalks ^^ere mutilated while the ears were not The 


position of the smut balls m relation to the wounds waa quite- 
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hiRnificant 34 2 per cent of the smut balls were either on or 
utihm stx tnAn of the wound but within the next six inches 
nbove and below the wound only i ^ 6 per cent were to be 
found 

Kow No 2 

Lach btalk (842 m all) was mutilated as 111 No i and then 
smut spores immediately brushed on or painted over the wound 
The smut used had been kept dry m a tif^ht box since the fall 
of 1900 Ihe work was done aftci 5 1 m and uas followed b> 
a good de^\ but no ram soon 

Results II 5 per cent of these stalks were smutted against 
but 8 s per cent in the check The relati\ e position of the smut 
in this part of the expenment uas however quite significant 
s; S per cent of the diseased stalks were infected within six 
inches or upon the wound while in the next six inches above 
and below the wound only 17 5 per cent of the bolls ueie to be 
found 

Not \ 

Each of these 806 stalks was painted at some place uith spores 
as in No 2 but none were mutilated This was done in early 
evening and although followed by m dew a fine mist fell the 
next morning 

Results 10 4 per cent of the stalks were smutted against a 
check of S 6 per cent Also the percentage of smutted ears to 
t lal diseased stalk was again significant in the check row 20 9 
per cent while in the infected row it was but 16 6 per cent 

Aot Ao 4 

This row was dctasseled during the partl> cloudy forenoon of 
August 3 

Results 11 5 per cent of the stalks were diseased against a 
check of 9 s per cent The percentage of the total ^seased 
stalks having the ear as the affected part was 22 3 per cent 111 
this row and 28 6 per cent in the check row 

Stated V ery briefly the results ire in accord with those obtained 
at the Indiana and Illinois Experiment Stations m recent years 
At the stage of growth when the tassels are just appearing detas 
scling mutilation of the stalks lower down and the apphcatiou 
of spores without wounding the stalk all cause an increase of 
smut and mutilation and the application of spores to the wound 
thus made results m a still larger per cent of smut 
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Following is a tabulation of the results obtained 


Number of row 

1 

H 

2 

B 

3 

X 

4 

X 

Total number of stalks 

972 

1,026 

84a 

841 

806 

777 

737 

884 

Percentage of stalks smutted, 

15 

1 

9 7 

11 5 

» 5 

10 4 

8 6 

11 5 

9 5 

Percentage ot diseased stalks 
having diseased ears 

29 2 

32 6 

iS 6 

t8 ] 

16 6 

20 9 

22 3 

28 6 

Percentage of smut above ear, 

7 5 

s 

ft 2 

»3 

ft 3 

7 5 

a 3 

7 J 

Percentage of smut below ear, 

63 3 

60 

73 2 

73 6 

75 

71 6 

75 3 

64 3 

Percentage of unut on or with¬ 
in SIX inches of wound ... 

34 2 


S 9 8 


( 

1 



1 

Percentage of smut over six 
but less than twelve inches 
from wound 

13 6 


17 5 


1 
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TRAILING AND CREEPING PLANTS OF OHIO. 

AUCE DWOLR 

Lines of demarcation between creeping forms and climbing 
forms and also between creeping forms and those that are nearly 
decumbent do not exist Creeping plants do not include those 
\Mth special runners like the strawberry, or those with deep 
underground root-stalks like some lilies, or those lorming mats 
like some of the spurges Under the term creeping plants are 
included such forms as are prostrate and spread as do the melons, 
or such as spread by the stems striking root as does the winter- 
green. 

There are about 42 creepers in Ohio Of these 8 arc annuals, 
34 are perennials, 9 woody, 33 herbaceous, 26 native, and 16 
introduoKl. These are 

Ronunculufl repeas, herbaceous perennial from Europe 
Rubns humidns, 

villosns, woody plants 
Dahbatda repens, herbaceous perennial 
Potentilla canadensis, herbaceous perennul. 

Trifolium repens, herbaceous perennial 
Leapedeza repens, 

proenmbens, herliaceoui perennials 
Lathyrus marilunut, 
palnstns, 

myrtifohus, herbaceous perennials 
Vida binata, annual from Europe 
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OxaliB corniculata, introduced herbaceous perennial. 

Hydrocotyle umbellata, 

amencana. herbaceous perennials 
Kpigaea repenB. woody 
OalOieria procumbetu, woody 
Arctostaphylua uva-ursi, wocdy 
Chiogenes, hmpidula, woody 
Oxycoccos ozyooccuB, 

mucrocarpu^, woody plants 
I^yutnachia nunimulana. herbacaooa perennial 
Vinca minor, herbaceous perennial, Europe 
Convohulim arvensis, heroaceous perennim, Europe 
repena, herbaceous perennial 
Aiu{{a rcpUns, iierlnceoua perennial. Europe and Asm 
Glei buma hcderacea, lierbaceoni perennial, Europe 
Kickxia spuna. annual from Europe 
Gratiola aurea, herboceouB perennial. 

Veronica a^estis, annual from Europe 
omcinalis 

aeqiylhloita, herbaceous perennials 
Cymbaloria cynibnlaria, lierbaceoub perennial, Kuropo 
Mitchella repcns, herbaceous perennial 
Huonymiis oix>\atU9, woody 
M>osotus palustns, herbaceous perennial, Europe 
Lippm lanccolata, herbaceous pereiinml 
Cucurbita pepo, 

maxima, aunualb, introduced 
Citrullus citrullus, annual, Asia 
Cucum 8 melo, 

sativus, annuals. Asm 
New York Cit> 

CORRECTED DESCRIPTION OF PHYLLOSTICTA ALCIDES 

Through botne unaccountable mistake the description of this 
species was not given correctly on p 223 of the preceding No. 
of the Ohio Naturalist. It should have been as follows 

PHYLLOSTICTA ALCioKS Ell. & Kelleim —Spots cinereous, 
epiyhyllous, subindefinite, 2-4 mni. Peritheaa scattered on the 
spots, puuctifomi, ioO'i2o/i diam , raising and puncturing the 
epidermis, soon pf^orated above Spomlcsshort-fusoid or oblong, 
yellowish, a—3-nucleate, 7-15 (mostly 7-10) x3-3>< /* Found 
associated with Eeptoaphaena alcides Sacc , of which it is appar¬ 
ently the speffdiogonial stage 

MEETING OF THE BIOLOGICAL CLUB. 

Orton Hall. March 3, 1902. 

The Club was called to order by the President and the minutes 
of the previous meeting were read and approved. The paper of 
the evening was by Mr Miller, who spoke of the work that is 
being done by the Division of Soil Physics, U. S. Department of 
Agnculture. 

F. J. Tvlkr, Seentary. 
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GALLS AND INSECTS PRODUCING THEM. 

Mbz«vii.i.e Thurston Cook. 

Part i Thb Morphoix>gy of I,kaf Oau^. 

The purpose of this study was to contribute to the knowledge 
of cellular activity of the plant under peculiar animal stimulus ; 
to compare the effects of the two sets of insect organs, mouth 
parts and ovipositors, and to throw additional light on the dassi- 
fication. The statements made in this paper are based on a large 
number of collections The collection of stem galls was too 
incomplete to draw conclusions and is therefore reserved for a 
future paper. No attempt was made to follow the development 
of the galls but rather to make a companson of the structure of 
the various forma of galls 

My paper was practically complete before I received the papers 
of H Fockeu. After receiving his paper I reviewed my own to 
determine wherein my results agre^ with or vaned from his 
conclusions Expenments such as are described by H. Fockeu 
to ascertain the cause of the gall formation were not attempted. 

Fockeu's studies were grouped according to the plants affected ; 
my own studies were grouped with reference to the insect pro¬ 
ducing the galls. 

METHODS. 

For the killing and fixing, several fluids were used, but the 
most successful were Chromo-acetic and Picric-alcohol. A num¬ 
ber of different stains were used, but Delafields-Haemotoxylota 
proved very satisfactory fw most work. 

For the drawings a Bausch & Eomb microscope and camera 
lucida were used; for the normal leaf, a i-inch ocular and a 
•^inch objective! and for the galls a i-inch ocular and a ^-inch 
obj^ive. Since it was unnecessary to make drawings of the 
entire galls, drawings were made from one or more rarta to show 
the characteristic structure, and this part is indicated on the small 
diagrammatic drawings. Since the galls were so variable in size» 
it was practically impossible to make the diagrammatic drawings 
on a definite scale. 

GENBRAI. CLASSIFICATION. 

As a matter of convenience the following temporary dasaifica- 
tion. based on location of the galls was adopted for this and other 
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papers now m preparation A. Stem galls , B Leaf galls , 
C. Bud galls, a Terminal buds, i. Lateral buds ; D. Root galls. 

Leaf galls may in many cases be classed as bud galls if we con¬ 
sider that the egg in some orders of insects is deposited while the 
leaf is in the 1)ud, but in the above classification the term applies 
to the developed gall, and the * bud gall ’ applies to a distortion 
ot the entire bud 

I. Tna Normal Lkak Structure and Its Variations 
The normal leaf structure may be said to coiiMst of a single layer 
of epidermis on the upper and lower surfaces of the leaf, next to 
the upper epidermis is the usually single layer of palisade or 
columnar cells, placed with their long axis at right angles to the 
surface of the leaf, between the palisade cells and the lower epi¬ 
dermis IS the mesopliyll, made up of many layers of irregular 
cells, between which are the large air spaces connected witli the 
outside by the stomata in the lower epidermis , rnniiiiig through 
the leaf are the fibro-vascular bundles noticable to the naked eye 
as the venation. 

Although the above may be said to be a descnption of a typical 
leaf, it must be kept m mind that leaves are subject to great 
variation and this must be taken into consideration in a discus¬ 
sion of the variation of the gall structure Irom the normal leaf 
The structure of the gall must be compared with the structure 
of the normal leaf of the plant on which the gall is found, not 
with the typical leaf, 

A brief study of the normal leaves of the plant will serve to 
emphasire the preceding points Iluorm ovata (Mill ) Bntton 
(Fig i), Uimus ameruana L (Fig 4), and Tiha ame^icana L 
( Fig. 6) may be considered as typical and yet in themselves show* 
minor differences In Vrits vulptna L (Fig 3) the palisade is 
not so pronounced as in the preening and the mesophyll is more 
compact. In Qutreus alba L (Fig. 7) and m Acer sacchannum 
L. (Fig. 5) the palisade is typical, but the mesophyll is very 
compact In Saltv cordaia Muhl. (Fig. 2) the mesophyll while 
distinct from the palisade has assumed palisade characters. 

The differences m structure between the normal leaves of 
Huvrta ovata (Fig. i) and Saltx cotdata (Fig. 2), members of two 
related families, are as great as those differences frequently found 
between a normal leaf and the galls occurring upon it, g., H. 
ovata (Fig, i) and the simpler Phylloxera p^lls (Figs. 16-20) 

2 Phytoptus Galls. This discussion is bas^ not only on 
the four galls described below, but from observations of several 
others. However, the following will illustrate all the points 
observed 

The Phytoptus galls are small and may extend on either or 
both sides of the leaf. The outer surface of the galls show the 
normal epidermis and below this cells which are not palisade but 
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which ore elongated with the surface of the gall, r, e , the direc¬ 
tion of growth (Figs 8, 9, ii). Projecting into the gall cavity 
are masses of irregular shaped cells (Figs 8-11). In young galls 
these cells show a nucleus, take the stain readily and show 
indications of maturity (Figs. 9, 11) Tnchomes are always 
found extending from the walls of the cavity (Figs. 8-11) of 
young galls, but disappear as the galls approach matunty. In 
these galls we evidently have a repealed punctuniig of cells by 
the animal and an increased activity on the part of the plant in 
its effort to recover from the wound, the wound never being 'suf¬ 
ficient to cause the death of that part of the plant 

My results on the Phytoptus galls agree with those of H 
Fockeu, except in minor points 

3 The Apiiididak Gaij.s. In this family wc find the 
simplest form of galls discussed in this paper, of which Schizotic 
ura americana Riley (Fig 12) may be token as a type. In fact 
it IS a mere curling of the leaf and not what is usually considered 
a gall According to E Perns it would be classed as a galloide. 
However, the structure is very similar to that of a typical gall of 
this family of insects and I see no rcosou why it should not be 
considered a true gall 

When compared with the normal leaf of U amencana L 
(Fig 4) the palisade cells are observed to have lost their identity 
and to have assumed mesophyll characters and the mesophyll has 
become more compact, both distortions being cliaroctenstic of 
true galls of this family (Figs 13-21). 

In Colopha ulmicola Fitch (Fig 13 a b ) and Pemphigus uhnt- 
/usus (Walsh.) Oestlund (Fig 14 a. b ) both of wluch are also 
characteristic galls on the elm, we find practically the same 
structure as 111 S amencana In both the outer (upper) epi¬ 
dermis IS much elongated, the same being tme of the inner 
(lower) epidermis of C ulmicola, but not m P. ulmi-fusus. The 
identity of the palisade cells is entirely lost, the cells now being 
slightly elongated parallel to the surface of the gall. The 
mesophyll cells are more compact than m S americana and far 
more compact than in a normal leaf (Fig. 4). 

A granular, dark brown, often black substance in the cells was 
characteristic of the elm and other galls of this group. This was 
probably tannin, and its presence seemed to depend on the host 
plant rather than on an Insect produang the gall. 

The Harmaphts kamamelis Fitch ( Fig. 15 a. b. ) on the 
Hamamelia virginiana E. showed the same general structure as 
the preceding ^Is of this order, except that the epidermal cells 
were not so much elongated and in the inner (lower) epidermis 
the cells were much smaller and showed thicker walls, and the 
dark granular contents of certain cells was restricted to layers 
near the outer (upper) surface. 
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The Phylloxera galls show considerable variation from each 
other. P. c. avettat Fitch, P. c. fallax RUey, and P. c. globiUi 
Walsh. (Figs 16-18), of Hicoria ovata may taken as forming 
a rather well defined group and as showing greatest resemblance 
to the preceding galls of this family. When compared with the 
normal leaf (Fig. 1) of the host, H. ovata, they show a reduc¬ 
tion in sire of the epidermal cells, the palisade cells losmg their 
identity, and the mesophyll becoming very compact. Very little 
of the dark cell contents charactenstic of the preceding galls of 
this family was present, the greatest amount being formed in 
P. c. avenae (Fig. 16) where it is restricted to the epidermis and 
to the cells just telow it. The cells are even less elongated and 
more irregular than in the preceding galls In general it may be 
said that in this group the largest cells are midway between the 
two layers of the epidermis and gradually decrease as we approach 
the surfaces. This is espeaally true of P. c. globuli (Fig. 18). 

P c- spinosa Shimer (Fig. 19 a. b.) is a very large gall occur¬ 
ring on leaf, petiole, or young, green twigs of Hicoria ovata and 
shows considerable variation from the proving Two zones are 
very distinct, the outer is composed of large cells which do not 
take the stain readily, the inner rone of small cells stained very 
readily and show great activity. This may, however, have been 
due to the fact that my specimens of this gall were much younger 
thau of the preceding Phylloxera galls A long tube for the exit 
of the insect is form^. 

In P. e, depressa Shimer (Fig 20 a. b ) of H. ovata and P. 
vaiiatnx Planchon (Fig. ai a bL) of Vitis vulpina we have still 
other and more marked variation. The cavity is much smaller, 
the walls much thicker than m the preceding, and a long tube, 
especially in P. c. depressa is formed for the exit of the insect. 
In both cases the size of the raidermal cells is much reduced when 
compared with the normal (Fig i, 3), the palisade cells have not 
so completely lost their identity as in the preceding and there 
appears to be a general elongation of the cells with their long 
axis perpendicular and not parallel to the surface of the gall 
A small but definite, deeply staining zone of cells surrounds the 
cavity in P. c. depressa. Many cells show dark contents similar 
to that found in the galls on Ulmus and Hamamelis (Fig. 12-15) 

P. vastatriz shows a comparatively large number of tnchomes, 
espeaally near the opening, but this is probably a characteristic 
of the host plant rather than of the gall. 

The presence of the two well defined zones, which may be con¬ 
sidered protective and nutritive m P. c. spinosa and P. c. de¬ 
pressa, iwow a very marked resemblance to the Cynipidae galls 
(Figs. 25-30). 

It may be that all young galls show this arrangement into two 
or three zones. 
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In P. c. depressa (Pig 20) and in F. vastatrix (Pig 3i) the 
small larval chamber and general arrangement of the cells is very 
similar to the leaf galls produced by Cecidomyia vemicola (Fig. 2.) 

4 The Cecidomyia Gali^ This group of galls shows con¬ 
siderable variation C. gledttsiae O S (Fig. 22 a. b c. d ) of 
Gleditschia triacanthos may be taken as a type of one of the 
simplest. In this the margins of the leaflets are in contact so as 
to form a more or less sperical body. To the naked eye it pre- 
stnts no other distortion. Under the microscope the cells show 
an elongation from midnb to margin, 7. parallel to the surface 
of the gall except near the margin, where they are irregular 

C. gucrcus-ptiulae Walsh (Fig 23 a. b.) shows a more highly 
developed gall structure. The epidermal layers are made up of 
smallei cells than the normal leaf The mesophyll has lost its 
identity and assumed the palisade structure, the long axis being 
perpendicular to the surface of the gall The larval chamber is 
large and rather irregular and indefinite, and resembles a large 
inter-cellular space. 

C vcfrucola O. 8. (Fig 24 a b ) on Tilia americana shows a 
much higher complexity than either of the preceding. The epi¬ 
dermis is made up of small cubical cells The differentiation into 
palisade and mesophyll is entirely lost, the cells are very irregu¬ 
lar, but show a tendency to elongation at right angles to the 
surface of the gall The larval chamber is small and well defined 

C q-pilulae (Fig 23) and C verrucola (Fig 24), especially 
the latter show a striking resemblance to the more highly devel¬ 
oped Phylloxera Mils such as P c.-depressa (Fig. 20) and P. 
vastatnx (Fig 21) 

5 The Cynipidak Gali^s This family presents the most 
striking scries of evolutionary development of any family studied 
and IS also apparently the most highly devclopetl. 

The general characters presented by these galls are small, 
cubical epidermal cells ; loss of differentiation between palisade 
aud mesophyll cells, all having assumed an irregular character , 
a differentiation into two well defined zones of cells, the outer 
made up of large, nou-staining cells, the inner made up of smaller, 
deeply staining cells and surrounding the larval chamber. 

Fockeu divides these into four zones, which he designates as 
follows. I Epidermis; 2 Parenchyma, 3. Protective, 4 
Nutritive (“Masse alimcntaire'') These four zones may be 
easily traced in most of our American forms, but in some they 
show very indistinctly 

Nenroterus irregularis O. S. (Fig. 25 a. b.) is a small, fleshy, 
solid, irregular gall projecting from both sides of the leaf. It is 
covered with dense growth of tnchomes and contains several 
larval chambers. In structure it does not correspond to the pre¬ 
ceding description, as well as the galls described in the latter part 
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of this paper. The parenchyma is divided into two very distinct 
zones, the larval chamber occupying the lower part of the inner 
zone The inner zone cells have much thinner walls than those 
of the outer cells. Surrounding the larval chamber is a zone of 
cells which stain very deeply and probably fumibh nourishment 
to the larva. The epidermal cells are small. 

Calhrhyth tumtfica O. S. (Fig 26 a b.) is a Muall, fleshy, solid 
gall projecting on both sides of the leaf and resembles N. irregu- 
larih (Fig. 25), except that it is a little larger, does not have so 
many larval chambers and is smooth. It presents the simplest 
characters studied, showing the characteristic small, more or less- 
cubical epithelial cells, the lack of differentiation into palisade 
and mesophyll, and the two zones. The outer zone is very thick 
and is in contact with the inner zone The inner zone is narrow 
and lies near the large larv'al chamber At the point of union of 
the two zones the cells arc very small The outer /one can be 
readily subdivided into epidermis and parenchyma, but the inner 
roue cannot be subdivided into two sub-zones unless we consider 
the layer of small cells as the protective sub-zone. However, 
this sub-zone of small cells does not possess the sclerenchyma 
character described by Fockeu for the Cynipidae galls 

Ilolcaspt^ ceniricola O S. (Fig. 27 a b c ) is a large, spherical 
gall projecting both above and below the leaf In this we have 
the two zones, but each retaining the characters previously 
described, the cells of the inner zone, however, being smaller 
than in C. tumiiica The epidermal cells have thicker walls than 
in any other Cynipidae gall examined. The two zones are con¬ 
nected by fibro-vascular bundles In this the four zones of 
Fockeu are quite well defined The outer zone forming the very 
distinct epidermis and parenchyma, the inner zone showing a 
fairly well defined protective and nutritive part. 

AmbhiboUpe tnants O S (Fig. 28 a. b ) shows a very striking 
resemblance to H centncola (Fig. 27), except that it is much 
larger The epidermal cells do not have su^ thick walls os lu 
H. ccntncola and are much longer and narrower The inner zone 
IS readily subdivided into the protective and nutritive sub-zones 
desenbed by Fockeu. The inner or nutritive sub-zone is made 
npof thm-walled cells with prominent nuclei, the outer or pro¬ 
tective sub-zone of sclerenchyma cells. The connection between 
the two main zones is by means of fibro-vascular bundles, the 
same as in H. centricola 

DryophaniapalusMs O S. (Fig. 29 a. b. c.) presents a condi¬ 
tion very ^milar to the two preceding galls, H. centricola (Fig. 
27) and A. inanis (Fig. 28), except that the fibro-vascular bmidle 
connection between the two zones is not present; the inner zone 
containing the larva forms a sphere which is free in the large 
chamber formed by the outer zone. 
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The inner zone shows a marked resemblance to H. centricola 
(Fig. 27). The subdivision into protective and nutritive parts in 
my specimens was not like the charactenslic zones described by 
Fockeu ; the inner cells were apparently much thicker walled and 
more indefinite. However, I believe that younger galls would 
have shown the typical characters. The outer zone is thicker 
than in either H centricola (Fig 27) or A inaiiis (Fig 28)1 but 
not so thick as in C. tumifica (Fig. 26) It can be readily sub¬ 
divided into epidermis and parenchyma and it also shows a fairly 
well defined endodermis. and in that respect differs from either 
H centricola or A. inanis. 

Calhrhytispapfllatus O S. (Fig 30 a b. c.), which is similar 
to the preceding Cynipidae galls, but shows considerable varia¬ 
tion from them. It is smaller than any of the preceding and is 
embedded in the leaf very similar to C tumifica (Fig. 26) The 
two zones are separated, the outer being similar to A. uianis 
(Fig. 28), the inner zone surrounding two or three lar\'al cham¬ 
bers instead of one. Next to the larva the cells are very large 
and thill and may be considered nutritive , outside these we have 
w'ell defined parenchyma or protective cells, and outside these we 
have two or three layers of cells well filled with protoplasm The 
connection between the outer and inner zones is by single elon¬ 
gated cells, which arc very rich in protoplasm 

The evolutionary development of the preceding Cynipidae galls 
IS evident. All show the two well defined zones, the outer non- 
staiuiiig made up of epidermis and parenchyma and the inner 
which takes the stain readily and is made up of two subdivisions, 
protective (or sclereuchynia cells) and nutritive (or parenchyma 
cells) III C tumifica (Fig 26) we have the two /ones in con¬ 
tact , 111 H centricola (Fig 27) and in A mams (Fig. 28) we 
have a separation of the two zones which are now connected by 
fibro-vascular bundles , in C papillatus {Fig 30) the tw'o zones 
are connected by long, undivided cells ; in D, palustris(Fig 29) 
we liave a complete separation of the two zones 

With the exception of N irregularis (Fig 25) and C tumifica 
(Fig. 26) they all show a division into four zones as described by 
Fockeu However, Fockeu does not desenbe a separation 
between the parenchyma and protective zones which is so charac¬ 
teristic of some of our American galls I am inclined to consider 
our American Cynipidae galls as having reached a higher stage 
of development than the European forms. 

The larva in all species evidently draws its nourishment directly 
from the inner zone. In H centricola (Fig 27) and A. inanis 
(Fig 28) the inner zone evidently gets its nourishment through 
the fibro-vascular bundles ; in C papillatus (Fig. 30) the supply 
of nourishment comes through the long filamentous cells; in 
D, palustris (Fig. 29) it is probable that the larva is far advanced 
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in Its development before the separation of the two zones and the 
nourishment remaining in the inner zone at the time of the separ¬ 
ation la sufficient to complete its development 

Adler and Stratton after descnbing similar modifications in the 
European Cynipidae galls, say* **Besides these histological 
differences, the outwari characters are also of varying complex¬ 
ity . each Infinitesimal improvement, which has bran of service 
as a protection against parasites, or has been successful m secur¬ 
ing natural conditions favorable to the life and growth of the 
larva, has been preserved, and has formed the starting point of 
further beneficial variation It is always that larva which has 
been able to induce successful morphological abnormalition, which 
IS reproduced to continue the race; the unsuccessful perish. The 
nibng force is natural selection , it is impossible that intelligence 
or memory can be of any use in guidiug the Cynipidae, no 
Cynips ever sees its young, and none ever pricks a bud the sec¬ 
ond season, or lives to know the results that follow the act 
Natural selection alone has preserved an impulse which is released 
by seasonally recurring feelings, sights, or smells,*^ and by the 
simultaneus ripening of the eggs within the fly These set the 
whole physiological apparatus in motion, and secure the insertion 
of eggs at the right time and m the right place The number of 
eggs is instinctively proportionate to the space suitable for ovipo- 
sition, to the size of the fully grown galls, and to the food sup¬ 
plies available for their nutntiou." 

CONCLUSIONS 

1. Galls may be classified into two general groups, viz., those 
produced by mouth parts and those product by oviposition. 
Those produced by oviposition may be considered the more highly 
develop^. 

a. The family Cynipidae shows by far the highest develop¬ 
ment of gall structures. 

3 The morphological character of the gall depends upon the 
genus of the insect producing it rather than upon the plant on 
which It is produced \ t f ^ galls produced by insects of a partic¬ 
ular genus show great similarity of structure even though on 
plants widely separated; while galls on a particular genus of 
plants and produced by insects of different genera show great 
differences This seems to indicate that the stimulus of a partic¬ 
ular genus of insect is given to a particular part of the host plant 
or 18 of a ^uliar kind, charactenstic of that genus However, 
if the stinmlus of two different genera of insects be applied to the 
same part of the plant the results may be similar. (See Part II.) 

4. Within each family we find certain morphological resem¬ 
blances y e, g y Aphididae. 

*WeUiiunii, aM>Bcm Heredity, Vol 1 , p 95 
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5, The families show parallel lines of development from a low 
form of Rail structure up to a high form e, g , Aphididae aud 
Cympidae 

6. I am inclined to believe that the modification of the plant 
tissue IS purely mechanical The loss of differentiation between 
palisade and mesophyll and the closing up of the intercellular 
spaces would be a natural result of rapid cell division. The 
elongation of cells in certain directions would be a natural result 
of mechanical tension arising from rapid growth. In the family 
Aphididae where the gall is pnmanly a folding of the leaf the 
elongation of the cells is parallel with the surface of the gall, lu 
those galls where the formation is a thickening of the leaf the 
long axis of the cells is perpendicular to surface of the formation 

7 The presence of at least two zones, of which the inner may 
be considered nutritive, is very common. 

8 The formation of the gall is probably an effort on the part 
of the plant to protect itself from an injury which is not sufficient 
to cause death Both Adler and Fockeu consider that after the 
first stages of formation the gall becomes an independent organ¬ 
ism growing upon the host plant 

9 Tnchomes are far more prominent in galls produced by 
mouth parts than m those produced by oviposition 

10. It appears from these studies that the histological charac¬ 
ters of the gall will prove very important m determining the 
characters of the species 

Part II Apical Run Galls 

In my third conclusion in the preceding paper I have expresseil 
a belief that galls produced by the same genus of insects .sliow a 
decided resemblance even though produced on widely different 
plants. Furthermore, this .similarity seemed to be due to the par- 
tiailar part of the host plant to which the stimulus was applied. 

The following study of the apical bud galls seem to indicate 
that when corresponding parts of different plants are stimulated 
by insects of different genera that the galls produced have char¬ 
acters m common 

The gall produced by Cectdomyia soltdaginis Lw (Fig 31') is 
merely a large bunch of leaves at the end of the stem of ^Iidago 
Ti\^cxm^-s)\ei,'ptdi%e\\oiCeadomytasalt€is-sirolnloid €5 0 S. (Fig 32) 
at the tip of the twigs of Salix is a bunch of leaves reduc^ in 
size and so compactly arranged as to produce the peculiar cone 
effect A further examination of these two galls shows that the 
tips of the stems are enlarged and that the larval chamber is in 
the apex. 

A superficial examination of the gall of CaUirhytts davula Fitch 
(Fig* 33 a, b c. d.) shows no resemblance to the preceding galla 
except in location at the tip of the stem. The gall is apparently^ 
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a mere enlargement of the tip of the stem, and containing one or 
more larval chambers. Examination of section under a compound 
microscope, however, reveals a condition similar to that described 
for C. sohdaginis and C s -strobiloides. Each larval chamber is 
in reality the apex of a bud. The young leaves of the bud are 
closely applied to each other and their structure unaffected by the 
ni&ect. As the gall developes the leaves do not unfold but assume 
a corky texture and in the fully mature gall their identity is 
almost lost. 

It is very evident that the larval chamber occupies a correspond¬ 
ing position m each of these galls The insect prevents the 
elongation of the stem, thus causing the leaves of the apical 
bud to be bunched and reduced m sue. The fact that the leaves 
of the Solidago reach the greatest development and those of 
the Quercus the least development is prot^bly due to the char¬ 
acter of the plants. Of these three plants the growth of the 
Solidago IS the moat rapid white that or the Quercus is the slow¬ 
est. In Solidago the rapid growth may be sufficient to overcome 
the injury and cause the bunch of leaves, m the Salix where the 
growth IS not so rapid the leaves are smaller and more compact, 
in the Quercus where the growth is slowest the bud never opens 
but becomes corky and the leaves gradually lose their identity 

This work was pursued during the year 1901-a in the Zoolog¬ 
ical Laboratory or the Ohio State University under the direction 
of Professor Herbert Osborn to whom I am indebted for many 
valuable suggestions 
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EXPLANATION 0> PLATES 


In making the drawings a Bausch and Lomb microscope and 
camera liicida were used Figs i 7 were made with 1 inch ocuHr 
and 1-^ inch objective The diagrams of the galls were not made 
upon a definite scale All other drawings were made with i inch 
ocular and ^3 inch objective 


Abbreviation I e —epidenuia 

end — endodermia 

f —fil ro vascular bundle 
1 c —larval chamber 

1 Cross section of leaf of Hicona ovata 

2 Sal IX corddta 


nu —nutnhve /one 
o e —outer epidennia 
p —prq|4eavc aone 
pa —pamchyma 


3 

4 

5 

6 

Ha 

9 « 

10 a 

11 a 

12 

n 

15 

16 

17 

18 

19 

30 

31 
22 
>3 

34 

35 

3 

37 

28 

39 

30 

31 

33 

33 


Vitia vulpins 
tlmutt amencoiia 
Acer sacchannum 
Tilia amencann 
alba 

Phytoptus ulmi on Ulmus americana 

abnomiia on Jl iha aniencana 
quadn^ on Acer baccUannum 
icencma 


Schi/oncura aniencana on T Imna amencana 


Colopha ulmtcola on LImus amencana 
Pemphina ulmi fuius on Ultnus amencana 
Honiia]3iiB Hatnanielis on Hamamelia virginiana 
1 bylloxera car} a a\ena on Hicona ovata 


c 1 


fallax 
globuli 
winoaa 
depreeaa 

vaatatnx on Vitis vulpina 
Cecidoniyia gleditaiae on Gleditachia tnacantlios 
pilulae on V^uercus alba 
verrucola on Tilia amencana 
Neuroteros irregulona on ynerens macrocorpa 
CalUrhytu tumifica alba 

c Holcoopia centncola paluatna 

Amphibofipa mania rubra 

c Dryophonta palnstru paluatna 

c Cailirhytia papiUatua ap 

Longitudinal oection of Ceadomyla Sohdagmia on Solidom 

aolicio-atrobiloidet on Soliz cordate 

Collirhytis clavnla on Quercua alba 
a Longitudinal accUon 
b CroM oection 
c of leaf from b 

d of larval chamber from b 


Note —P vaatatnx waa olao collected on V bicolor C piluloe was also 
collected on Q rubra and Q palnstne 
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FURTHER ADDITIONS TO THE CATALOGUE OF 
OHIO PLANTS 

W A Khir^ERMAN AND r J fx I.KR 

The ’ipecieN imtued lielow have not been reported before for the 
Ohio Flora The first collector and locality are given for each 
species and a serial number prefixed to show the position of each 
111 the Fourth State Catalogue The Third Annual Supplement 
to the State Catalogue is issued simultaucously with the following 
list and contains a list of species reported smee the second Supple¬ 
ment was published An alphabetical list ot all species reported 
since the publication ot the Fourth State Catalogue is also in¬ 
cluded therein Copies of the Supplement will be sent gratis to 
those requesting the same 

66 a Selaginella apua (L ) Spnng Creeping SelaginctU Perry, Lake 
Co Otto Hacker. 

68 a Pinus echinata Mill Yellow Pine Spruce Pine Auglaize Co 
A Wetzatcin 

S4a. Potamogeton heterophyllua mynophyllua (Robbins) Morong. 

Mauy-leaf Pondweed Stark Co W A & K F Kellerman. 

a35 a Poa oemoralu L Wood Spear-graaa Lake Co Otto Hacker. 

68oa Hnmulua japoziicna Sieb & Zucc Japan Hop. Bacaped To¬ 
ledo, Lucas Co F H. Buiglehaus, 

715 a. Polygonum punctatom robustior Small. Water Smartweed. 
Painetville, Lake Co. Otto Hodeer 

771a Silene antirrhina dlvancata Robinson. Spreading Catchfly. 
GaUuCo W A KeUenuan. 
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803«. Scleronthiu annuus L Knawell Gennan Knotgrass. Painea- 
ville, Lake Co. Otto Hacker 

887 m Lcpidiom drabs L Hoary Cress Lucas Co P. H Butglebaus 
8g8«. Brnsnca olmcea L Cabbage Preble Co W, A Kellerman 
965 s Ribes uva-cnspa L Garden Gooseberry Escaped. Ironton^ 
Lawrence Co and Columbus, Prankbn Co W. C Werner 
9SSa Rubus canadensis L (R millspaughli Bntt ) Millspaugh's Black¬ 
berry A^ Cave, Hocking Co W A and K. P Kellemian 

1014 a, Agnmonia pumila Mubl Small Pruit Agmnony Huron Co 

Otto K Jenninga 

1015 0 Agnmonia bnttoniana Bick Britton'a Agnmony Feumer's Sta¬ 

tion, Clinton Co CP Ingold 

1033 0 Rosa mtida WiUd Northeastern Rose Palneaville, I<ake Co 
Otto Hacker 

1035 0 Rosa gallica L French Rose Escaped l^inesville, Lake Co 
Otto Hacker 

11480 Linmn perenne L Perennial Flax l^nesville, Lake Co Otto 
Hacker 

11^^ Mercurialis annua L Mercury Plcuit Paiiiesville, Lake Co 
Otto Hacker 

13600 Viola palmata sorona (Willcl > Poll Bowling Green, Wood Co 
W A Kellerman 

13630 Viola emargmota (Nutt ) LeConte Painesville, Iwke Co Otto 
Hacker 

13440 Chaerophylluni procuinbrni abortii T & G vShorPs Cfaervil. 

Clermont and Butler Counties J F James, Hamilton Co 
C J Herrick 

14310 Genttana davida A Gr Yellow Gentiau Lucas Co K H 
Burglehaus 

15610 Mounrde mollis L Canesccut Wild Beigamot Erie Co W A 
Kellemian and F J Tyltr, Cuyahoga Co JR Watson 
16330 Veronica chamaeilrla L Germander Speedwell Painesville, 

Lake Co Otto Hacker 

1756 Hypochaens radicata L Long rootetl Cat's Ear Painesville, 

Lake Co Otto Hacker 

18350 Sohdagoerecta Pursh. Slender Goldeiirod Asli Cave and Good- 
bopetp , Hocking Co , Pomeroy, Meigs Co W A Kellerman 
1926a Crassuiaeltgans (Jacq ) Kuiitre (Zinnia elegans Jacq ) Zinnia 
Escaped Gallia Co W A Kellerman 
Galinsoga parviflora hispida DC. Hispid Galiuaoga Painesville, 
Lake Co Otto Hadcer 


1973 ® 
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THE SUMMER BIRDS OF LAKE ERIE’S ISLANDS. 

L\MDa JONBS 

During the year several places in the state were visited 111 the 
interest of the * Revised Catalog ’ The first in Apnl, to McCon- 
nelsville in Morgan county , a second to Medina, in Medina 
county , and a third to the islands of Lake Erie, not to mention 
seveial minor trips It is of the third of the-se principal trips that 
I wish to speak, because it was planned with special reference to 
work on the ‘ Revised Catalog,' and was of more value as deter¬ 
mining the northern range of several sp.cies whose summer homes 
are supposed to he much farther south 

This field work was planned in conjunction with Rev W. L 
Dawson, of this city, with whom the best of my ornithological 
work has been done A kindred spirit with whom such work 
becomes recreation of the most satisfactory kind. 

Family, church and college duties prevented an earlier start than 
the 5th day of August True, that was pretty late to study the 
summer birds, many of which must be in the annual molt, but, as 
It proved, there were but few from farther north, and those among 
the water birds We were most concerned about the land birds 
which regularly breed upon these islands 

The landing on Middle Bass at six on the evening of the sth 
left little time for study of the birds before going into camp The 
best part of the next momiug was given to a study of the birds 
swarming on the mud flats of the lagoon back of ^e large wine 
cellars. Such a company of swamp loving birds as here greeted 
us It has never been my privilege to see dsewhere. Of the 15 
speoes recorded the I^east and Semipelmated Sandpipers, Semi- 
palmated Plovers and King Rails were the most interesting Of 
the 42 species recorded for this island, there was nothing else of 
any special interest 

A row boat prov'ed the only available conveyance, and with the 
light airs usually pret^ailing, was very satisfactory Twice the 
seas ran high, but that ser\’^ only to add zest to our outing 

A day spent on North Bass yielded little of interest among the 
34 recorded species, except a Carolina Wren, in the hedge by the 
church, and a pair of hoary old Bald Eagles spooning in their 
nest near the west side No Yellow Warblers were seen north of 
this island. 

The island commonly known as Big Chicken—the most south¬ 
erly of the group of the Hen and Chickens—proved second only 
in interest of all the islands visited Apparently formed by the 
stones pushed up by the ice dunug late winter, it stands 15 or 20 
feet dear of the water, the loose stones thrown into windrows 1^ 
ice and waves. Two fair sized trees and a bed of nettles are the 
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onl> land vegetation. A small fibh-house stands under the larger 
tree, and seems to furnish a shelter for the terns during violent 
storms Here we found only Common and Black Terns and Spot¬ 
ted Sandpipers and a single Bronzed Cackle No doubt the sand¬ 
pipers had reared their >oung here 01 the tenis we estimated 
the Black at 20 and the Common at 2000 individuals, many of the 
latter young ol the yeai A careful count of the nests and eggs 
and squabs resulted as follows Nests with eggs 232, without 
eggs 94 : eggs 370, squabs 26, very young 25 Of the eggs by 
far the larger proportion were cracked and dry Perhaps a (quar¬ 
ter of them were pipped or almost ready to hatch A few were 
rotten without being dry 

The Cluck island lies about a quarter of a mile a little east of 
due norih from Big Chicken It is a narrow rock reef, which the 
waves would easily wash over in storms were there water of more 
than a foot in depth within several rotls of it Smart weeds 
(Polygonum) grow in abundance along its eastern bide Here 
we saw some 1500 Common and 500 Black Terns, 20 Ametican 
Herring Gullb, which were knee deep in the water on the noxth 
west extending reef, two Black Ducks and two Slotted Sandpipers 
Fifty-one nests of the Common Tern were counted here, with the 
projxirtion of eggs and young as on Big Chicken 

It the first island be called Big Chicken, and the smallest one 
Chick, why not call the middle sized one just Chicken ^ Au> way 
it lb another rock reef with relatively little drift rock an>where 
upon it It lies well above storm waves because the W'aler 
about It IS so shallow There is an abundant growth of smart 
weed, even to the water’s edge, with a bunch of willows, each of 
which lb about 6 niches in diameter, besides a considerable growth 
of smaller wullows along the north side, The back-bone of this 
reef is without an v sort of vegetation. Here the Common and Black 
Terns, the same two Black Ducks, and three Spotted Sandpipers 
greeted our arrival. There were 71 nests of the Common Tern 
on this rock. The Black Terns numbered about 200 individuals, 
and the Common perhaps 1700. The Black Terns were clearly 
not breeding on any of these islands, nor were the American Her¬ 
ring Gulls. The heat upon the rocks was so excessive that it 
seemed extremely doubtful if any of the very young terns could 
survive. The nests were fairly well made and drift ma¬ 

terial, but were exposed to the weather. I noticed one nest which 
was nothing but a dry fish. 

We were a little surprised to find Red-winged Blackbirds and 
Bronzed Crackles evidently breeding on the high and dry Hen 
island. Here, too, the House Wren had found a domicil. The 
seven acres of this loam-covered rock are covered by a considera¬ 
ble growth of hackberry trees, with a few rock maples interspersed, 
and a bberal fringe of willows. A fine peach orchard is an acqui- 
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silion. Also a few plum trees The club and dwelling house 
have driven the gulls and tenis away. 

The row to North Harbor m the gloaming discovered to us 
converging lines ot Purple Martins. A near approach to the 
island revealed the point of convergence to be the largest tree on 
the island, at its southernmost point It was not possible to even 
estimate approximately the numbers forming tins roost, but the 
tree was clearly well filled There must have been 2000 birds 
among its branches We thought wc had heard and seen terns be¬ 
fore Camp had to be pitched right in the midst of them Here 
wc had the first sight of terns roosting perched upon the trees. 
They were a little awkward in getting settled, but seemed per¬ 
fectly at home once the wings were safely folded 
The dense growth of trees and brush, over the largest jiart of 
the island, made a count of the nests impossible It is safe to say, 
however, that the population exceeded all that we had thus far 
seen Here, loo, we fouud nests and diy eggs of Red-winged 
Blackbirds and Bron/e<l Crackles Here, on this most northern 
outlier of the group, were Wood Pewee, Kingbird, Cedar Wax¬ 
wing, Goldfinch, and even Carolina Wren, and a probable Red- 
e>ed Virco On the sunny eastern side we saw the most very 
young terns, and several well fed black snakes The birds and 
snakes seemed to be the only land vertebrates 
The island itself is interesting, and but for the terns would be 
a delightful place to spend the summer months were it not so far 
fnim any base of supplies Where the rocks are exposed they 
are deeply furrowed by glaaal scratches, 

A few hours spent on East Sister island was fruitful an the dis¬ 
covery of species not seen hitherto Here, again, were the Caro¬ 
lina Wrens and the others seen on North Harbor, and besides 
them the Cardinal, the Marsh Hawk, Crow, Indigo Bunting, Song 
Sparrow, Yellow-billed Cuckoo, Redstart and Robin Hast Sister 
IS an Island so large in extent and so varied in physical features 
and vegetation that one is not surprised to find a large and varied 
bird population. Of course these six islands the Hen and three 
Chickens, ^orth Harbor and East Sister, do not belong to Ohio, 
being in the Canadian possessions, but they lie so directly m con¬ 
tinuation with the Bass group that a study of their population is 
necessary to understand fully the more southern islands. 

This brief study of this really large group of islands proved 
what I had every reason to expect, that it is by this route that 
many of our migratory species reach Canada. It forms a natural 
highway for the birds of weaker wing who wander westward along 
the shore of the lake to find here an easy crossing place. And it 
is this stream of migration whose strong current sweeps along 
with It such usually southern speaes as the Cardinal and Carolina 
Wren until they find congenial quarters upon the islands well to 
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the north where the ngor of winter and the heat of bummer are 
both alike tempered by the surrounding lake. 

The islands visited were Middle and North Baas, Sugar, the 
Hen aud three chickens, North Harbor, Hast Sister—nine in aU 
Fifty-eight spedes were recorded for the whole archipelago, 42 of 
which were found on Middle Bass Of these 58 species there 
were possibly six which were from further north, having already 
started on their southward journey 
During the spring migrations this chain of islands should be a 
Mecca for the bird student There can be but little doubt that it 
IS the highway for many rare species 

Oberlin, Ohio 


A NEW PHENACOCCUS ON PLATANUS OCCIDEN- 

TALK. 

J G Sanders 

Phcnaioiius {J\Li<mdablxi) osbomx^ n sp ^ Female (adult) a to 2 
in length, and i to in breadth, ib fle^h-colorcd and covered with a 

slight, white powdery secretion There are seventeen very short, inconspic¬ 
uous, lateral dlaments on each side Although the filomentb arc short, spin¬ 
nerets and niiinerous hairs ore scattered over the surface of the body, being 
especially numerous in the cephalic region On the an tenor ventral margins 
of the second and third segment, are two large spiracles The anal lobes, 
bear each, two long hairs and three ^hort ones, besides the spines The large, 
retracted anal nng bears the customary six long hairs, and is conspicuously 
dotted The eyes are prominent, though not large The antennae are eight 
jointefl, the eighth joint, in many speclniens, having a tendency to divide. 
The formula is as follows. 8, 3, 2 (4, 5,) 1 (6, 7} The legs are well devel¬ 
oped and darker in color than the body, the tibia being nearly three tunes 
the length of the tarsi, and bearing a pair of strong spines on the distal end 
Numerous ham are borne by the tarsi but no noticeable digltules A pair of 
knobbed digltules is borne by the long single-toothed claws. 

The eggs are long elliptical, golden-brown, rather linn, measuring 3mm. 
X iSram 

Male (adult) is an active, well-constmcted insect, the thorax oonstitutlng 
one-half the length of the indiyldnal Measurements From tip of head to 
tip of abdomen, .85xnm., wing expanse, s.Bmm From tip of head to tip 
of folded wings along dorso-median line, i 5mm , length of wing, i asmm , 
width of wmg, 55mm , length of belencers, .imm. Candal filaments, two 
about I 25mni , and two abont imm in length Front legs, femur asmm , 
tibia .35fflm , tarsus, .larnm., elaw .03fflm In length. Hind legs, femur 
,3mm., tibia .4nun , tarsus .13mm , claw 03mm in length Antennae are 
xmm. in length, the jouiU measuring, 1st, 45mnmi., and 60, 3rd, 160, 4th, 
rso, 5th, 135,6th, iso, 7th, 96, 8th, 75,9th, 63,20th, 90. Formula: 3, 4, 3, 
6, 7, 10,8(9, a,) I. 
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Color Head, dark reddi^-brown , eye%, blackihh ; thorax, reddish-brown 
except dark, chitinoui parta; abdomen light-brown tinged with yellow. An¬ 
tennae, reddiab-brown, legs brown to olivaceous with dark-brown tarai 
Caudal filaments, white , wings, aeuii-transparent with mdeacent rose-tint in 
strong light Balancers, darker, slightly chitinous on costal margin, beanng 
one long, hooked claw which fits into a pocket in the wing 

Although the head is \ery small and much reduced, and bears four reddJidi 
ocelli, the thorax is very large and well developed and bears a hlack, shtcld- 
sliaped chitinous plate on the meso-scutnin, from which three dark, chitinous 
bands extend to the antenor maigin of the thorax 

The legs are long and hairy for their entire length , the tibia bear a pair 
of strong spines on their distal extremity , the tarsi are arme«l with numerous 
spines, the claws are long and curveil, and bear a sharp denticle on the ven¬ 
tral margin, near the tip. Tiao knobbed digitules arc present, extending 
beyond the tip of tlie claw 



Fig I - Adult male Fig a—Balancer with hook fitting into pocket in 
wing Fig 3 —Postenor tarsus of male Fig 4—Adult female Fig 5—Pos¬ 
terior tarsus of female Fig 6—Lateral lol« of abdominal extremity of 
female Fig 7a—Left autenna of female Fig 7^ Right antenna of female 


The nialen were found emerj^io^ from the pupa-cat«s from 
April 13 to 18, and taking wing readily 

The femaleb were found, doniig the winter, under loose bark 
on the trunks and larger limbs of P/atautis otctdenialts on the 
eampus of Ohio State University at Columbus Not abundant. 

A Chalad parasite was reared from specimens collected lu Peb* 
ruary. 

The above description and drawings were submitted to Prof. 
T. D A Cockerell, to whom the author is greatly indebted for 
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his expert opinion and \ aluable suggestions Prof Cockerell says, 
“ It appears to be a perfectly good species,’* and adds, “ There is 
a Phaiacoccus platani on Platanus m Europe This differs from 
your insect as follows (i) It (female) is larger , nearly 4mm 
long (2) It has a dorsal band. (3) It has the second antennal 
joint longer than the third (uhich is also the case in P heimvthi, 
Py %olenopsiK^ P Wilmattae^ etc 

Phenacoccus pucae has the ‘•anic sire as jour species, but it 
also has the long second joint, its color is orange or pink, and 
the male is pink or flesh color, with the apodema and scutcllinn 
red It lives on Abus m Austria ’* 


SOME ADDITIONS AND CORRECTIONS TO THE LIST OF LAND 

AND FRESH ATER MOLLUSCA OF TUSCARAWAS CO . OHIO * 

I)R V Stkrki 

After 53 add Conulus chersinus Old Comnion It seems 
to be distinct from fiilvus 

64 IS Linmaea kirtlandiaua lA*a, near riflcxa Saj 

After 66 add. Limnaea iiuibilicata Ad. Pools and ditches, 
scarce. 

67 is Eininaea caperata Say It is ver> common in Summit 
and Portage Counties 

82 and 86 are good species, according to Walker, but are not 
yet published 

88 Physa gyriiia Say is regarded as a distinct species by lead¬ 
ing conchologists, 89 may be a small local foini ot it 

After 88 add Phjsa elliptica Lea, according to Walker 
Pools and ditches , not common. 

90 IS Physa Integra Say. 

91 may be glabra UeKay , equals elongatina Lewis Sowiites 
Mr Br\ ant Walker, who is examining it 

92rt Campeloma rufa Hald Not common ; ditches A 
rather elevated form. 

105 to 145 Since the list was written, C T Simpson’s Syn¬ 
opsis of the Naiades (ITiiionidae) has been published In this a 
number of additional genera are recog 111/ed, and some speafic 
names changed. It would take too much space here to enumer¬ 
ate the changes 111 detail; the species in the list m themselves 
are correct except 143 and 144, which are mere foims of Auodonta 
grand IS. 

After 146 add Sphaenum solidulum Pr. Tuscarawas River 
and races. 


BlfMh Annual Rep* it of the Ohio sinU Acnilemy of SLience, p 'o 
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After 153 add ' Cal3*ciil]oa truncnta I^insley Pools and 
ditches , common It is distinct from C partunieia and secuns 
After 163 add Pjsidium trape^ouleum Sterki. Spring brook¬ 
let III Stone Creek ITalley and ditches The species is known 
trom l*eunsvlvania to North Carolina and Michigan 

In the printed list there is a large number of t> pographical 
erroi s. A few of them may airrected here 

No 28 should lie cur\idcns, 44. exigmis , 70, bicannatus, 
98, Pomatiopsis , 100, Plcuroceia. loi. lithasioides. 108, sulio- 
vatiis . 117, verrucosus, 145, hermaphroditic, 157, cruciatum 


A NEW ASPIDIOTUS FROM PINUS SYLVESTRIS. 

T U A COCKRRMJ 

A\/>/dtofits {Dta^ptdwius) ^latiduft/n n sj) Female scale 
large, 2 mm diameter, slightlv convex, blackish (the color of 
the bark), with large subtcntral to sublateral orange-terruginous 
or almost \eriuilliou exuviae, readily exposed b> lubbiiig Re- 
mo\ecl trom the bark, the scale leaves a conspicuous white patch 
Male scale o\al, broad, with covered exuviae and a white dot and 
ring 

pLinnle, broad o\al, with a deep constriction between head and thorax, 
the Ihorarn seginenU also strongly marl ed h> lateral constrictions Color 
bright otange, caudal margin stained with dark red brown Anal orifice 
cvtrtinelv small, le\el with second donud gland ot first row Fi\egroups of 
eirciimgenital glands, nitdidii 4, anterior lateials 16 to 17, posttrior lalersls 
7 to S, Dorsal pores \erv minitrons, 111 four series, the first (below first 
interlobulnr incision) of thiee in a row , the second of 17, and then nflei a 
short break, 9 more , the third of ovei 30 , the fourth (in an irregular line 

commencing near the 
margin) of aliout 11 
Median lolies veiy l.trge 
but broad and low, hardly 
at nil produced, second 
lobes similar but ntiialler 
and more or less serrulate 
on the margin, third lolies 
represented by a small 
angular prominence , 
plates spine-like, the 
larger one of the first m- 
p. tcrlobular interval slightly branched , spines quite large, chilt- 

nous thickenings of the first interlobular interval rather short 
and thick, straight, subequal, but the inner the larger 

Habitat Abundant on small branches of Pinus syive^tris on the campus 
of the Ohio Stale ITniversity, Columbus, O , collected b_\ Mr J G Sanders 
On the leaves of the same tree are some Chiona^pispinijoltae Fitch. 






Dur<ial view posterior end ot nbduiiic ii of 
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A. glandtUtftrut is related to A. osireaformu, and has, I sus¬ 
pect, been introduced from Gurope, although not yet known 
there. It is very easily distinguish^ from ostreafmrmu by the 
much more numerous dorsal glands, the fonn of the second lobe, 
and the position of the anal orifice; the shape of the female is 
alK) different. 

It is also closely allied to A. femaUx Ckll., but that, while 
similar in the shape of the insect and the form of the lobes, differs 
by the very unequal processes of the first interlobular interval, 
the much smaller antenor lateral groups of circumgenital glands, 
and the fewer dorsal glands, whi^ are in femaldi about as fol¬ 
lows First series of 3, second of 9. third of 13, fourth of 8. 

It is also close to A fenialdt albtvenler Hunter, but that has 
not enough dorsal glands ; the form of the median lobes is dif¬ 
ferent, aud the antenor lateral group of glands does not excied 
13. {A. femaldt albtventerxB A femaldt cockertlli; 

the Canadian Entomologist contaming the latter was publi^ed 
before the Kansas University Quarterly containing the former, 
but Prof. Hunter privately distributed separates in December, 
before the Can. Entomologist appeared. Mr. Parrot's designa¬ 
tion was the first in Mss.) 

A. glfmduli/erus 6 .iflenivomA Coleman Mss (oa Abus 

in California) by the much smaller anal onfice, more numerous 
dorsal glands, well developed second lobe, shape of insect, etc. 


MOULDS INJURIOUS TO FOODS. 

Mary Drksbach 

The moulds include a number of exceedingly common sapro¬ 
phytes which make their appearance on vaiions kinds of organic 
matter. They differ greatly in form, size and color and belong 
to widely separated orders As a rule the vegetative state con¬ 
sists of filaments or hyphae which intertwine or interlace, giving 
rise to an aracnoid or felt-like mycelium. Many of these organ¬ 
isms, especially the common moulds, occasionally pass through a 
sexual reproductive stage, though more commonly reproduction 
is accom^ished by means of nonsexual spores or conidia. 

The various groups of moulds are widely distributed and grow 
very easily. >^en the spores are set free they are caught in 
currents of air and held suspended in the atmosphere to such an 
extent that in most living rooms hundreds of spores are floating 
around. The nonsexual spores are produced in such enormous 
numbers that whenever a proper food supply and proper environ¬ 
ment are at hand an abundant crop of mould is developed. 
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Proper methodd of checking or preventing the growth of moulds 
should receive serious attention, since these fungi form an impor¬ 
tant problem in the household, and also lu the army where the 
preservation of bread and other articles of food for considerable 
periods of time is necessary. 

The following are orders and families of fungi which contain 
species injunous in the household . 

BACTaaiAi^BS—Coccaceae, BociUaccae, Spinllaceae 
Mucor ALXS-^Mncoraceae 
S Accu ARou VCBT Ai«sa—Soccharoiuy cctAC«ae 
AsPHROiLi^r^RA—Oymnoaacaoeae, Aapergillaceae 
MoNitiAi<B8--Mucraiiiaceae, Dematiaceaa, Tubercalanaceae. 


The following is a list of the more important moulds 

Afnaffvreae 

Mucor stotonifer Common bread mould Grows on bread, cake, decay¬ 
ing fruit and vegetable! 

Mucor mucedo. On fruits, bread, etc 

Mucor racemoau! On decaving vegetables, fruit, and bread. 

Mucor apinotua On moist bread and decaying vegetables. 

Mucor raisopodiformis Not uncommon on moist bread 
Thamnidium elegans On various articlcb, as bread, pa^e, etc 

Aspergtllaceae 

Fenicillum cnstaceum The most universal mould in the world. On 
decaying or preserved fniits, bread, pie, milk, potatoes, chocolate, etc. 
Aspe^llus hcrbanorum. A universal mould on bread, cheetie, peach 
^ preserves, plum batter, mince meat, etc 

Asperginui repens. Grows m the same substrata as A. herbanorum 
Aspcr^llns ni^ On moist vegetables 

Mucedinaccae 

Pospora lactis On milk and cheese 

Oosixira fasciculata On oranges 

Monilia fructigcna On peaches, plums, and cherries, 

Tnchothecium roseum On various plant and animal products, fruits, 
Vegetables, sweet potatoes, etc 


AN ADDITION TO OHIO BIRDS. 

Mr. Irving A. Field, of Dennison University, GrauviUe, an¬ 
nounces the capture of a European Widgeon (Mareca penelope) 
on the Eidung Reservoir, Saturday morning, March 29,1902, by 
Mr. Peter Hayden of Columbus. This European species hi^ been 
found in the eastern parts of the United States several times, but 
this IS the first one on record for Ohio It is the more interesting 
as coming from near the center of the state. Ohio's artificial 
bodies of water have proved great attractions to more than one 
rare species of birds. Eykds Joni», 
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ROSETTE PLANTS OF OHIO. 

FJRBDSRICK J TY1.KR, 

Among the many forma of vegetation represented m Ohio, the 
rosette 13 not the least interesting and remarkable. There are 
about 155 speaes and varieties of plants m the State which ex¬ 
hibit this habit during some period of their life history and since 
many of them are very abundant and some are classed as bad 
weeds, they form a conspicuous and important part of the flora. 

Rosette plants are charactenzed by a basal tuft or whorl of 
leaves which may be persistent (perpetual rosettes, as the com¬ 
mon Dandelion) or may disappear as the plant reaches matunty 
(temporary rosettes, as the Mulleins and most other rosette- 
biennials). This basal tuft oi leaves is due to a shortening 
(non-development) of the internodes of the stem, thus bringing 
the leaves close together The amount of stem reduction may 
be approximated by counting the number of leaves in a rosette 
and comparing with the number of leaves on a flowering stem of 
the same plant The stem forming the central axis of the rosette 
of Onagra biennis, the common Evening Primrose, will be found 
to bear 50 to 70 times os many leaves as the same space of flow¬ 
ering stem In other words a stem length of 13 to 17 in. has been 
shortened to in. 

The advantage of the rosette habit is chiefly m the protection 
which It affords from extremes of temperature and from dr>ing 
winds, browsing animals, etc The typical rosette rarely projects 
more than an inch or so above the ground and the leaves are usually 
spread out flat upon the surface. In Winter the rosette is well 
protected by even a light blanket of snow and is often partially 
covered by the debris of higher vegetation which has been cut 
down by frost. 

In this latitude the majority of rosette plants are biennials, 
that is, plants which complete their life cycle in two years, 
spending the first year in getting a foothold, establishing a strong 
root system, and usually in storing up some reserve food matenal. 
The next year they start out vigorously on their liiework of pro¬ 
ducing se^. It is easily seen that the rosette habit is peculiarly 
adapt^ to the needs of a biennial during its first year's growth. 
It 18 compact^ well protected for the Winter and the preservation 
of reserve fo<^ material is made easy. But for the all important 
work of the second ye^ the rosette is not at all adapted Now 
It is too compact^ pnly a limited amount of foliage can be borne 
by the short stetoli^aud not enough space can be given to the pro¬ 
duction of fiowvrs and fruit. So the biennial abandons the rosette 
habit at the beginning of the second growing season and grows 
up into a tall, branching herb Familiar examples are the Turnip, 



Jnne^ 1902*] RontU PlanU tf Oho. apt 

Sal&ify, and Parsnip of the garden. The natural tendency of the 
rosette plant, in these cases, to store up food for the second > ear's 
growth SB taken advantage of by gardeners and a valuable food 
plant results. 

In the temperate rone, under the favorable conditions for plant 
growth that bbtain in our State, not many perennials find it advan¬ 
tageous to retain the rosette habit beyond the critical period in 
their life history which between the sprouting of the seed and 

the establishment of a strong, underground stem or root system. 
At this penod the rosette is replaced by an aerial, flowering stem 
as, for example, with the Canada Thistle, Carduus arvensis. This 
fact IS noted by Prof Lyster H. Dewey in Bulletin 27, Div. of 
BoL, V S. Dept, of Agr. He says* **Canada Thistle is usually 
first introduced into new localities by the seed The seed germi¬ 
nates and a rosette of leaves lying almost flat on the ground is first 
formed, * The following year a iloweniig stalk branching at 
the top grows up to a height from one to three feet (20 to loocm ) 
rarely higher.*' 



Pig I <r, close rofaelte of Oiiogra biennis, A, open rosetle of Geranium 
carolmianum, r, perpetual rosette of Tetroneuna acauUs 


The perennials which retain the rosette habit throughout their 
life history may be termed perpetual rosettes. In Ohio they are 
few in number and ore mostly scapose or acaulesceiit plants os the 
Dandelion, Taraxacum taraxacum, English Daisy, Beilis peren- 
nib, Lakeside Daisy, Tctraneuris acaults, and Plantain, Plantago 
sp. 

One group of perpetual rosettes, however, is not acaulescent, 
having solv^ the problem of being low rosette plants and at the 
same lime having aerial flowering stems. This is acaimpllshed 
by the plant sending out lateral bhtnehes from the axils of its 
rosette leaves. These lateral branches grow outwards and up¬ 
wards, flowering and fruiting freely but not enough to exhaust 
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the plant. Examples are the early Aveos, Geum vemun; and 
Tooth-leaved Cress, Arabis dentata. 

Under less favorable conditions the perpetual rosette is more 
abundant. In dry, tropical deserts, for instance, a certain special¬ 
ized form of the rosette is very common. This is the succulent 
leaf type (Agave, Echeverla, Smpervivum, etc.) Also in Alpine 
and Polar regions the perpetual rosettes occur in great numbers. 

A few annuals form a small and imperfect rosette soon after 
sprouting from the seed and before they send up an aenal stem, 
and at least two annuals in our Flora are acaulescent. These are 
Plantago aristata and Plantago viiginica. Most of the advantages 
of a rosette habit are lost to an annual so that one may well believe 
that an annual rosette plant was once longer lived than it is now. 

Rosettes may be termed open or dose when the leaves are 
loosely arrang^, as with the Cranesbill, Geranium molle; or 
crowded, as with the Evening Primrose, Onagra biennis. In a 
few cases the rosette is not basal but is located at the end of a leafy 
stem of some length as with the common sedum, Sedum tema- 
tum. Rosettes of leaves are formed three or four feet above the 
ground, on the end of steins of Polymnia canadensis, and are 
brought down close to the surface in Autumn by the reclining 
stems. In this latitude, however, they do not suriive th^ 
Winter 

Rosette plants exhibit some interesting adaptations for pro¬ 
tection from cold, such as the gcotropic curvature of the leaves 
and the development of red color If a leaf of a rosette of 
Smooth Mullein, Verbascum blattaria, or of the common Teasel, 
Dipsacus sylvestris, be examined late in October it will be seen 
that It is pressed tightly against the surface of the ground, and if 
the entire plant is dug up and placed In a collecting case for a few 
hours the leaves will be found turned downwards so far that they 
are parallel with the tap root and form a cup around it During 
the same season of the year the leaves of many rosette plants are 
quite red or purple. This is due to a substance known as antho- 
cyan. It is the same red coloring matter that is pres.nt in the 
unfolding leaves and twigs of Red Maple, Acer rubrum, and Soft 
Maple, Acer sacchannum Antbocyan chan^ some of the rays 
of light, which pass through it, into heat and is of much impor¬ 
tance in the economy of the plant during the cold days of Autumn 
and Spring. The leaves of a close rosette are often arranged very 
nicely to prevent the lower being shaded. This is accomplished 
by a spiral arrangement and by the elongation of petioles of lower 
leaves. 

It might be expected, in case of perpetual rosettes, that the 
plant would gradually grow out of the ground but this is coun¬ 
teracted by a shortening of the rootfi which pulls the plant back. 
Sometimes the rosette is pulM down so as to form a small pit, at 
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the bottom of which is the terminal bud This can be well seen 
in case of the Dandelion in Autumn. Probably this serves to 
protect the plant from cold as well. 

In making up a liat^ such as follows, one soon finds that a Hue 
must be drawn where none exists and that plants must be excluded 
that are very little diildrent from some that are included. In any 
such group a series of gradations may be found that lead to one 
or mofe other groups. In these lists only those plants have been 
included in whose life history the rosette plays quite an important 
part. 


LIST OP BIENNIAL ROSETTE PLANTS. 


AUuna alliana 
Arabia cauadenns 
Arabia brechycarpa 
Arabia glabra 
Arabia lytata 
Arabia laevigata 
Arabia hirauta 
Arabia patent 
Arabia virginica 
Arctium lappa 
Arctium majua 
Arctium mmua 
Barbarea barbarea 
Bursa buna-paatona 
Cardamine hinuta 
Cardutts altiwmua 
Cardnua ducolor 
Carduua lanceolatua 
Cardnua mnticua 
Caxduua odoratus 
Carduua virginianua 
Camm caruT 
Cichonum intybna 
Cynoglownm offidnale 
Mucna oarota 
Digitaha Intea 
Digitaha purpurea 
Dipaacna lylveatna 
BcTsimnm chetranthoidea 
Erytfmnm anenim 
Fraaera caroUnenaU 
Gsium bteniui 
Oanra psrviflorB 
GnaphsUmn decurrcaa 
Gnaphalfam purpureum 
Laeracs cajudensu 
Lactoca floddana 
y^sctttcs birsQta 
Lactucs ssgittsefolia 
Lactnos aangna 
Lsctocs aoanola 


Lactuca aplcata 
I^actnca spicata integnfolia 
Lactuca virosa 
Lappula virginlana 
I^pldium apetalum 
Le^dtum campealre 
I^eindinm virginicum 
Llnana canadmaia 
Litboapermum arvenae 
Ixibelia Icptoatachya 
lA)belia a^ncatA 
Lychnia ooronana 
Uanana manana 
Oenothera laanata 
Oenothera rhombipctata 
Onagra biennia 
Onagra biennia grandiflora 
Onagra oakesiana 
Onopordon acanthium 
Paatinaca aaUva 
Poteutiila aigentea 
Potenulla canadenaia 
Potentilla monapelienaia 
Potenulla paradoxa 
Potentilla pumila 
Kanunculna abortivua 
Ranunculua micronthua 
Ranunculua acelcratna 
Raphanua rapbaniatrum 
Raphanua aativna 
Roripa palnatna 
Rudbecicia hirta 
Salvia lyrats 
Siaymbnun altudmum 
Siqrmbnum officinale 
Sophia pinnate 

rra trn r ” 
Verboacum thapaua. 
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ANNUAL UOSETTK PLANTS. 


AdopoTOtt corohnianimi 
Buna Dursa-pabtoriB 
Camel ina aativa 
Crepia tectonim 
Crepts Virens 
Draoa carolmiana 
Draba verna 
Hchium vulgare 
Kngeron annnns 
Engeron ramosus 
Erodium cicutarium 


Geranium carolmianum 
Geranium columbintun 
Geranium molle 
Geranium puaillum 
Gnaphalium obtmifohum 
Leptilon canadense 
Plaiitago anstata 
PlantSTO vlrginica 
Stenopnragma thaliana 
Thlaspi aivcnse 


PERPETUAL ROSETTE PLANTS. 


Adopogon virgmicum 
Arnoseris minima 
Beilis perennis 
Geum veruum 
Hieracium pilosella 
lloustonia coeruica 
Hypochaens glabra 
Hy|Kx:haeris radicata 
Lavauxia tnloba 


Leontodon autnmnale 
l^ntodon hastiha 
Flantago cordata 
l^aiitago lanceoldta 
Plantago major 
Plantago rugellii 
Taraxacum erythrospermum 
Taraxacum taraxacum 
Tetraneuris acaulis 


PERENNIAL PLANTS WHICH 

Achillea millefolium 
Antennaria fallax 
Antennana neglecta 
Antennana plantaginifolia 
Antennana parlenn 
Antennaria parlenn ambigena 
Antennana parlenn amof^oaaa 
Campanula rapunculoidca 
Campanula rotundifolia 
Carduua arvenala 
Chrysanthemum leucanthemum 
Kngeron philadciphicua 
Bngeron pulchellua 
Geum nvale 
Geum ttrlctum 
Geum virgimanum 
Hieraaum gronovil 
Hier acliim «!Mbimm 


FORM TEMPORARY ROSETTES. 

Hieracium paniculatum 
Houstonia ciliolata 
Houatonta longifoJla 
Houstonia pnrpurea 
Houstonia tenuifolia 
Lobelia kalmii 
Polemonium reptans 
Rnmex acetoaella 
Saniolns flonbundus 
Saxifraga penusylvanica 
Saxtfro^ virginienna 
Sedum ternatnm 
Scnecio aureus 
Seneao balsamitae 
Seneao obovatua 
Valeruma edulia 
Valenaos pnnciflora 
Valenana eylvatlca 


Imperfect rosettes are formed by members of the following 
genera 


Viola 

Hottonia 

Samcenia 

Droaera 

Rnmex 

Oamunda 

Dryoptena 


Aletrla 

Clintonia 

Spatbyema 

Peramlnm 

Pyrola 

Parnasala 

Aliama. 
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MEETING OF THE BIOLOGICAL CLUB. 

Townshbnd Hall, April 8th, 1902 

The Club was called to order by the president and the minutes 
of the previous meeting were read and approved. 

The paper of the evening was given by Prof. Cook, who 
describ^ the various marine biological laboratories of the United 
States, and illustrated by means of lantern slides from views taken 
at the laboratories and in their vicinities The first laboratory of 
this kind was established on Pciiektse Island by Prof. Agassiz in 
1873. It closed in 1875. Next a laboratory was opened at Annis- 
quan, Massachusetts, by Dr. Hyatt This is supported by the 
Woman’s Kducationd Society of Boston and the Boston Society 
of Natural History. 

The marine biological laboratory at Wood’s Holl was estab¬ 
lished in 1888. The first year there were nine investigators and 
eight students. Now the attendance is about a hundred and fifty 
each year The U S Fish Commis.sion station is also located at 
Wood’s Holl and Penekese Island is about 13 miles distant. Two 
other laboratones are situated on the Atlantic Coast, one at Casco 
Bay, Me , under the direction of Prof Kingsley, and the other 
at Cold Springs Harbor, Long Island. On the Pacific Coast there 
are two laboratones, one of which is controlled by Lelaiid Stan¬ 
ford Jr. University This is at Paafic Grove, California, and was 
established in 1892. The University of Minnesota started a lab¬ 
oratory on Vancouver Island in 1901. 


Orton Hall, May 5, 1902 

President Mills being absent, the meeting was called to order 
by the Vice-President, Mr Morse. The first paper was by Mr. 
Davis, and was a review of expenments performed by students 
in horticulture on the absorption of water by seeds Prof Hine 
gave notes on the life histories of some of the Tabenidae, and 
mentioned some means of combatting them, which have been 
tried with more or less success Prof. .Schafiner.spoke of the 
conjugationvof'Bpirogyra and" of the development of sex in the 
lower algae. The Club adjourned to meet the first Monday 
evening in Jnne. 


Orton Hall. June 2, 1902 

Under the head of "Personal Ohservations," Prof Schaffner 
mentioned some woody plants which he has lately found to self- 

S ine. He also gave some notes on the anatomy of flowers of 
stalia and Nympbaea, Prof. Cook explained the formation of 
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certain bud-galla on oak which have usoally been termed stem- 
galls. The occurrence and habits of the seventeen^year Cicada 
were discussed by several members of the Club. 

A committee of three was appointed by the President to nom¬ 
inate members for the editorial staff of the Ohio Natuhaust 
for the coming year. The committee reported, but action on 
the report was deferred to an adjourned meeting to be held 
Thursday, June 5, at four o’clock. 

F J Tywr, Secreiaty. 


DONATIONS TO THE OHIO STATE UNIVERSITY. 

State and General Herbariums—From Prof. Sargent, 115 speci¬ 
mens of woody plants. From Mr F H. Burglehaus, Toledo, 
Ohio, 25 specimens of fungi, 20 mosses, 25 ferns and 135 flower¬ 
ing plants. 

Botanic Garden—From Mr Otto Hacker, Painesville, Ohio, 30 
species of living plants. 

Zoological Museum—Mr James Judge, Seal Islands, Alaska, 
an adult male specimen of the fur se^, Callorhinus alascanus, 
which has been mounted and is now in place in the museum 


Pages 279-298 moiled June 10. 
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thould be hardened m five per cent formalin. It is an excellent 
type for class work so far as its bard parts are concerned, but its 
ntuscalar system is too highly modified to serve as a type for the 


group. 

It is the only representative of its genus in America, and is 
quite widely distributed. Its larva is characterized by having its 
third pair of legs rudimentary and is supposed to have a very Tong 
larval stage. 


THE BXTBRKAL SKBI.BTAI, SYSTKU. 

The body, as in all insects, is divided into a head, thorax, and 
abdomen llie head contains seven segments and bears a curved 
spine on its median dorsal surface, and is articulated posteriorly 
with the prothorax This se^ent bears the first pair of l^s and 
presents a smooth e.\pande(r surface dorsally It is articulated 
posteriorly with the meso-meta-thorax by a narrow area. This 
constricted area is part of the meso-thorax, which bears ventrally 
the second pair of legs On its dorsal surface are borne the elytra 
or wing covers Fused with the meso-thorax is the meta-tl orax, 
which l^rs dorsally the true wingfs covered by the elytra and ven¬ 
trally the third pair of legs. The last region of the body is the 
atxlomen, composed of eight segments, six of which are visible 
ventrally, but bear no appendages 


FIXBO PASTS OP TUB HBAD. 

These are first the epicranium This term is applied m a 
general way to the dorsal and lateral regions of the head The 
portion of the epicranium lying posterior to the spine is the vertex 
(1} and the region lying anterior to and including the spmc and 
extending down to a transverse depression near the anterior end 
of the head is the frons (2) On either side of the spine on the 
lateral marmns of the head he the frontal ridges (3) which mark 
the lateral boundaries of the frons Below the frontal ndges on 
the sides of the head he the eyes (4). The epicranium extends 
posterior to the eye and ventral to it as the gena (5). Running 
back and in from the posterior ventral border of the eye is a slight 
elevation forming the outer watt of a groove mto which the an¬ 
tenna fits when retracted under the head This is called the an¬ 
tennal groove (6)b The inner border of this antennal groove is 
the gmal ridge It is a well marked elevation with its pointed 
anterior extremities free and it forms the outer wall of the deep 
genal emargination C4') into which the maxilla can be retracted. 
This scicrite (a small chitmized area) surroundmg the foramen 
at the posterior surface of the head is called the occiput, but is 
not sefwated by a definite auture from the Remainder of th« epi¬ 
cranium. The clypeus (8) or epistoma lies on the dorsal surface 
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antenur to the frons .and is separated from it by a transverse de- 
pressicM) which does not extend cmimletely across the head. The 
aypeus is called epistoma when reduced in size. The gula (o) 
occupies the posteHor half of the median ventral portion of the 
head and is largely taken up with a rounded elevation which articu- 
lateSjWith the prostemum Anterior to this elevation there is a 
med^ depression with lateral elevations. The suture which sepa¬ 
rates the gula from the sclente lying in front of it 11 situated on 
the anterior portion of this median depression and extends laterally 
over the elevations on its sides It is a well marked suture and is 
called the gular suture (lO) The submcntiim (11) lies in front 
of the gula and is separated from it by the gular suture. It is 
usually called the mentum, but since it is in contact with the gula 
it is probably the submentum It is deeply emarmnated on its an¬ 
terior border and free (»i its latenal borders The posterior por¬ 
tion of this free lateral border forms the inner boundary of the 
genal emagination into which the maxilla can be retract^. The 
anterior emargination is occupied by the labrum (SV). The 
compound eyes (4) lie on the sides of the head under the frontal 
ridges and are divided into two nearly equal portions on their 
anterior border by a posterior projection of the frontal ridg^. 

THB MOVABI.B PARtS OP THB HBAD. 

The antenna (2') lies just in front of the eyes under the an¬ 
terior border of the frontal ridge. It has ten si^iments of which 
the first is large and concealed by the frontal ridge. The follow¬ 
ing six are ali^t equal in size, number 2,3 and 4 being somewhat 
smaller and all are slightly elongated anteriorly The last three 
are much larger and prolonged anteriorly, forming a pectinate 
c)u 1 m»" These three are not in contact with each other The labrum 
(T) lies anteriorly to the clypeus between the mandibles. It is 
bilobed and coverra with stiff short bristles. It can be easily re¬ 
moved for study. The mandible (3’) sliould be removed for ex¬ 
amination. It IS flattened laterally and examined fnxn the under 
surface will be seen to bear a number of cutting spines. One of 
these on the ventral border near the proximal end is articulated. 
The maxilla (4'-/) can be removed easily for study by inserting 
a pin into the posterior border of the ^enal emargination into 
wmch the maxula is retracted and pushing it out forward. It 
should be examined from the dwsal surface. It consists of a long, 
slender basal piece, the cardo (4*); fdlowing this is a large medhm 
piece divided longitudinally mto an inner and an outer portion. 
The outer piece is spindle shaped and is called the stipes ($*). It 
beara on its anterior end a four-jointed palp (10’). On the inner 
border of the stipes and extending beyond its anterior end is the 
lacinia (6*). It*bters many brisUM 00 its free inner border and 
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two promitient curved spines on its anterior end. On the tip of 
the stipes and between the palp and the lacinia is the ratea (7’) 
covered with bristles and ending in an incurved spine, ft is some¬ 
what shorter than the palp and fonger than the ladnla. The labium 
(S’-y’) hes on the median ventral surface and is at^hed pos¬ 
teriorly to the anterior margin of the submentum, and lies between 
the lateral projections of the suhmentum and under the labrum. 
The parts which are separate in ether beetles seem to be fused in 
this The labium seems to be composed of mentum (8’) li^hi 
(o') and para|;lossa fused. The palp is as in other forms. The 
proximal portion (8') probably corresponds to the mentum, the 
median anterior spine to the ligula (9’) and the rounded lateral 
elevations lying on either side of the spine to the paraglossa; the 
palp is three-jointed. 


THB PKO-THORAX 

The following definitions should be kept m mind A typical 
body s.'gment of an insect is composed of four main pieces or 
sclentes The dorsal portion is called the tergum. The side pieces 
arc called pleura and bear spiracles when present The pleuron is 
divided into two smaller sclentes, the anterior or epistemum and 
postenor or epimeron; owin(^ to the flattening of the body dorso- 
venlrally in titles the sclentes of the pleura he on the ventral 
surface The vential portion of the segment is called the sternum 
and IS usually modified according to the size and method of articu¬ 
lation of the limb. Tlie dorsal portion or tergum is also similarly 
modified by the attachment of the wing 

The pro-notum (4-7) or pro-thoracic tergum. is a smooth 
rectangular sclerite covenng the dorsal surface of the pro-thorax. 
It Is divided into right and left halves by a longitudinal suture 
Antcnorly it ends in a sharp border, but laterally and postenorly 
it IS inflexed to unite with tlie sclerite formmg the ventral wall of 
the body. 

The prosternum (i) occupies the median ventral portion of 
the pro-thorax. It is compress^ in the middle region between the 
pro-thoracic coxae and expands postenorly into a small diamond- 
shaped piece Anterio^ it expands almost to the lateral border 
of the coxal cavities. The suture limiting the lateral area of the 
anterior end of the pro-stemum is V-shaped, the apex of the V 
pointing toward w median line. The transverse depression on 
the median anterior portion is not a suture but is the remnant of 
ti'fc fold where the articular portion of the pro-stemutn was ' 
doubled under In the pupa. 

The pleuron is usudly composed of two sclerites, the anter¬ 
iorly located epistemum, -the poateriorly located enuneron, and 
sometimes a third dorsally located epipleuron. In Passalus they 



Not., 1902 .] 


PoMtalut Otnuiiu^ 


305 


« 

are completely fused in the pro-thorax. This fused sclerite begins 
at the V-shap^ suture mentioned as forming the lateral boun&ry 
of the antenor portion of the prostemum and extends around the 
coxal ctvi^and forms a suture with the poatorfok’ portion of the 
Btemum. The region m front of the coxal cavitT .probably corre- 
BpQpds to epistetnum (a) ; that behind^h^oMialTcavity to the qsi- 
meton (3), and that lateral to the coxal cavhy and-fused with ^e 
pro-notiun to the epipleuron. Its anterior and posterior boundar¬ 
ies are free; its lateral fu^ed with the pro-notuni and its median 
forms the lateral and posterior wall of the coxal cavity and unites 
^ a suture with the antenor and'postenor portions of the sternum. 
The fused condition of tliese parts is probably related to the bur¬ 
rowing habit of the beetle, the solid piece giving greater strength 
both in forming an attachment for muscles and articulations for 
the fore-legs 

Tlie pro-thoracic leg consists of the usual number of seg¬ 
ments They are named as folbws, beginning at the body or 
proximal end, coxa, trochanter, femur, tibia, and tarsus The 
coxa (8) IS the very large sclerite placed transversely in the coxal 
cavity and reachmg three-fourths of the distance from the median 
line to the lateral ^der of the pro-thorax. It can be rotated for¬ 
ward and backward on its long axis Tt is articulated on the 
median extremity with the large femur (10) and the small tro¬ 
chanter (9) lying on its anterior proximal surface The coxa 
sends a small projection between these parts on the ventral surface 
resembling a toll-and-socket joint, and on the dorsal surface sends 
forward a broad flat piece Between these ventral and dorsal 
pieces the femur and its fused- trochanterarticujate. 

The trochanter (9l'-i8‘a'8tfi8H*M;gttfent lying on the anterior 
suafftce of the proximal end of the femur It is about one-fourth 
the length of the femur. 

The femur (10) is the largest segment of the leg and is flat¬ 
tened dorso-ventrally On the antenor border of the distal jxir- 
tion there is a cavity into which the tibial spur fits when the tibia 
is flexed. The dorsal surface of the dorsal wall of this depression 
bears a bundle of bristles in a slirtt depression just back of the 
' distal extremity. This distal wall of the depression serves as a 
brace against which the tibial spine works. The tibia (it) is 
nearly as long as the femur and is flattened also dorso-veptrally. 
On its posterior border it bears eight blunt spines, and on its 
anterior border a single articulated spine near the distal end called 
the tibial spine. There is a circlet of bristles around the base of 
the spine. 

The tarsus (la) consists of five segments of which the first 
and third arc die longest; the remaining three small and similar 
In shaj^; the fifth bmrt a pair of claws, two short bristles are 
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borne between the claws, and also a prolongation of the last a^ 
ment called the pulvillus. The tibiaf joint opens forward in the 
first pair of legs and backward m the second and third pairs. The 
trochanter lies on the anterior surface of the first pair, bat on the 
posterior surface of the last two pairs. By comparing tUls 1 ^ 
with the last two it will be seen to be rotated forwara, that is, 
structures on the postericw surface of the first leg are cm the an> 
terior surface of the last two pairs. 

The trocbantin is situated on the outer end of the coxa It 
IS convex and presents three faces, afl outer or lateral, which is 
smooth, an inner or dorsal, which famishes attachment for the 
dorsal muscles, and a ventral face, which furnishes attachment 
for the ventral muscles. It is articulated by its postenor border 
with the coxa and lies in a depression of the anterior arm of the 
coxa below and m front of the point of articulation of the coxa 
with the body wall 

. The jugular sclerites (13) are small pieces lying between the 
posterior ventral portions of the head and the anterior portion of 
the jM’O-thorax The anterior surface is concave and smooth It 
aiticulates with the head and is attached to it on its ventral inner 
border by a strong ligament. The ventral portion of the postenor 
surface is smooth and protrudes from under the pro-thoraac ster¬ 
num The dorsal two-thirds of the posterior surface is rough 
and bears a posteriorly directed process which gives off a vaitral 
keel and a lateral one which runs to near the if^r borjif.' 

The meso-thoiacic spiracle lies on the hq^jj^ balin’ of the 
coxa in the membrane couneclmg the coxa to the posffior border 
of the pro-sternum and epimeron It is not visible from the ex¬ 
tenor but can be seen by removing the coxa It is very large, 
being about four millimeters in length. 

THK MRaO THORAX 

This segment articulates antenorly with the pro-thorax and 
is fused posteriorly with the meta-thorax. It is much narrower 
than either of these segments and bears on its dorsal surface a 
strongly chitinized elytra or wing cover, and on its ventral sur- * 
face the second pair of walking 1^ The meao-thoracic tergum 
of scxne beetles contains four sclerites, the prescutum, scutum, 
scutellum, and postscutelhun. The prescutum and postscutellum 
are frequently wantmg. 

The scutelUun (6) lies on the mkl-dor$al luie of the meso* 
thorax. It is tnangular with the base of the triangle directed 
forward It is free m front, and laterally is eontinura uuder the 
triangular base of the elytra m a iess chitiuised area whirih finally 
is continuous with the articular membrane of the elytron. 
teriorly it is fused with the postscutellum. The postscutellum (7) 
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is a long rod-hke sclcrite and is fused with the posterior border 
of the Bcutellom by which it is partly concealed. From the pos¬ 
terior apex of the scutellum it extend laterally and anteriorly. 
Its total length is about equal to the scutellum. Its lateral ex- 
tremi^ artic^tes widi the metathoracic prescutum. 

, l^e scutum is not well defined in Passalus and seems to be 
divided into two portions, which are located on the anterior and 
lateral extremities of the scutellum. These small pieces are eloii- 
gatedand mfiexed anteriorly, and laterally, come into contact with 
the episternum. Posteriorly they pass into the articular membrane 
of the elytra 

The elytra (15) are articulated to the body by a tnangular 
base which fits between the scutellum and episternum. In study- 
mg the elytron it should be extended at right angles* to the body 
as ill flight. When thus extended there can be seen in the articu¬ 
lar membrane which cmmects tlie inner surface of the basal tri¬ 
angle with the body a small sclente called the paraptara (14). The 
elytron bears ten longitudinal grooves and is inflexed slightly <m 
the lateral margin to form the epipleuron. The inner margins 
are bevelled so that the edges fit closely when the wing covers are 
at rest. There is in addition to this a clasp which fits m between 
the lateral margins of the scutellum and the postscutellum This 
clasp lies on the inner border of the tnangular base of the elytron 
and can be demonstrated by slowly sei>aratmg the wmg covers and 
observing the manner m which the clasp slips from under the 
edge of the scutellum. 

The mesothoracic sternum (i) lies on the median ventral 
portion of the mesothorax anterior to the mesothoracic leg and is 
kite-shaped. It is truncated at the anterior end and on its anterior 
lateral border is m contact with the episternum (a). Its lateral 
tip touches the epimeroa and its hmder border is in contact with 
the meta thoracic epimeron and the coxal cavities It ends pos¬ 
teriorly in a narrow neck between the coxal.cavities Just in front 
of the outer half of the coxal cavity is a crescent-shaped area 
separated from the sternum by a slight depression. 

llie episternum <a) forms the side wall of the constricted 
region of the meso-thorax. It is triannlar in shape, its base being 
anterior and free. On its voitral surface it is in contact with tlie 
sternum. On its dorsal surface it is in contact in front with the 
articular r^ion of the elytron and posteriorly with the small epi¬ 
meron (3) throu^out about half of its lenm. 

The qiimeron (3) is a small sclerite lying at the posterior 
angle ot the episternum and is visible at the anterior ventral bor¬ 
der of the wing cover when it is closed. It is roughly tnan^Iar 
with the apex mrected up and forward. It is in contact anteriorly 
throughout its whole length with the episternum. veutraU^ with 
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the sternum, posteriorly with the tnetathoradc sternum and egm- 
temum and dorsally with the roetathoracic scutum. 

The coxa (8) of the mesothoraac leg apprars globular on ita 
surface, but is really as long as the prothoracic coxa, as will be 
seen by examining its internal surface. The coxal cai^ is mudi 
smaller, however, and not circular. The coxa is dov^led be¬ 
tween the trochanter and femur on the ventral surface and articu¬ 
lates over them on the dorsal surface. 

The trochanter (9) is fused to the posterior surface of the 
femur at its proximal end The femur (10) is flattened dorso- 
ventrally and hollowed on its posterior surface from the distal 
end of the trochanter to the tibial joint. The mesothoracic tibia 
(11) bears no spine at its proximal end The articulation should 
be examined from the inner surface. Oi its dorsal surface it 
bears a dense row of bristles and at.its articulation with the tarsus, 
four spines, two ventral and two lateral. The tarsus (la) re¬ 
sembles tlie prothoracic tarsus closely, having first and last seg¬ 
ments long and the intermediate ones short 

Hy comparing tlie mesothoracic legs with the prothoracic 
tliese latter will be seen to be rotated through 90 degrees on their 
coxae so that posterior, anterior, dorsal and ventral are reversed. 

The metathoracic spiracle is situated on the hinder and upper 
border of the epimeron in the membrane connecting this scleritc 
with the wing artiailations It is usually tucked imder the border 
of the epimeron. 

**■ 

THB MBTA-THORAX. 

The metathoracic sternum (1) forms the floor of this seg¬ 
ment between the second and third pairs of legs Aitttflorly it 
begins on the median line by a narow neck extending between the 
meso-coxae The antenor boundary then curves around in front 
of the coxal cavity and comes into contact with the meso-stemum 
and ends anterolaterally in contact with the meso^thoracic epi¬ 
meron. Beginnnig with the hinder border of the coxal cavity and 
extending to the epimeron is a shallow fj^roove marking off a nar¬ 
row strip from the anterior border to this scicrite. This is usually 
desenbed as the meaothoracic epimeron, but Is attached to the 
meta-sternum and cannot be separated from it. The kterd boun¬ 
daries of the meta-thorade ^mum’are straight and begin at the 
mesothoracic epimeron and did at the metathoracic coxal cavities. 
The lateral father bears a shallow groove and the outer elevated 
wall of this groove is in contact with the metathoracic episteraum 
(a) throughout its whole length. Postdlorly the metastemum 
forms the anterior boundary of the metathoracic coxal cavity. 

The metathoracic (pistentum (a) is a tong, narrow sderite 
lying on the lateral border of the sternum from whidi it is sepn- 
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rated bpr a tl^ly defined groove except at the posterior end. At 
this point it is fu^ with both the stemum and epimeron to form 
the lateral articnlatioo for the metathorade coxa. Anteriorly it 
^ves oflF a dorsal process which forms part of the wing articmar 
tion and lies between similar processes on the scutum (5) and 
ephneron (3). ‘On its dorsal surface it is in contact fiiroughont 
itsjiwhole length with the epimeron The suture separating the 
epiftemum from the mmeron is best seen on the dornd process 
and on the anterior half of the dorsal surface. Its boundaries are 
ventrally the stemum, anteriotiy the scutum, and dorsally the 
epimeron. 

The epimeron (3) is a somewhat ill-defined scleiite Iving 
dorsally to the epistemura with which it is in contract througnout 
its whole ventral border. It consists of a strong narrow, chitin- 
ized bar with an anterior dorsal process which widi similar pro¬ 
cesses from the episteraum and the scutum form the ventral articu¬ 
lation for the wing This sclerite can be easily separated from the 
epistemum cm its antenor half Its posterior half is fused with the 
roistemum. The dorsal boundaries of this sclerite are less ddinhe. 
The anterior half bears a large, slightly chitmized triangular area, 
the posterior end of which articulates with a lateral process from 
the postscutellum. Excepting this triangular area the dorsal 
boundaries of this sclente seem to be membraneous 

The first abdominal spiracle (25) hes above the posterior 
border of the epimeron in a membranous area and is over two mil¬ 
limeters in length It is placed in a slightly more oblique posi¬ 
tion than the mesothoracic spiracle, and its hinder border lies di¬ 
rectly under the second abdominal spiracle 

The metanotum (4-7) forms the dorsal wall of the meta¬ 
thorax extending from between the wings as far back as the first 
segment of the abdomen. It is variously marked with chitinized 
bars and membranous areas so that the boundaries of its separate 
sclerites are hard to locate. In attemptmg to determine these dry 
specimens should be used to determine the sutures and moist ones 
to determine the articulations. The prescutum (4) lies just back 
of the meso-scutellum, its median rod-like portion being concealed 
by the meso-scutellum. It is dumb-bell-shaped and its enlarged 
ends form part of the anterior squarish end of the metanotum. It 
extends on either side of the mMian line to points even with the 
lateral edges of the meso-scutellum. It is bounded posteriorly b> 
the diitiniaxl bar extending across the body between the articula¬ 
tion of the wings. The scutum (5) is a small sderite lying directly 
beneath and in frait of the articulation of the winp. Its ventral 
border rests on the meso-epimeron (3). Its posterior border rests 
on die anterior bar of the met-epistemum (a): dorsallv it assists 
in forming an articulation for the wing, and on the median border 
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is connected with an articular cartilage. On ita anterior face it 
bears a circular depressioi limited internally by a drum-like mem¬ 
brane. In the body this drum-like membrane is borne on (he 
small end of a funnel-shaped piece whose large end extends 
freely uito the body cavitv. This cone furnishes attachment for 
muscles Between this sclerite and the en<l of die prescutum lies 
a circular chitinised area. The bcutellum (6) is a large sclerite 
form ng the greater part of the dorsal surface of the metathorax. 
It is limited m front by a chitinized bar extending between the 
articulation of the wings and forming the squarish front to the 
metanotum Laterally it is bounded b)' a membrane lying below 
and behind the articulation of the wing with the dorsal surface 
of the epimeron The postscutclhun (7) la not well separated 
from the scutellum except at its lateral margms Posteriorly the 
scuteilum is fused with the pustscutellum 

The boundaries of the postsaitellum (7) are very difficult 
to make out In tlic median line it is a very narrow bar lying 
between the posterior ends of the median rectangular area of the 
scutellum This narrow bar fades out as it passes to the side of 
the body, but again becomes chitinized and enlarging forms an 
articulation with the median dorsally projecting bar of the epi- 
stemum Its boundanes are posteriorly the thin membrane of 
the first aMcxnnial segment, laterally the meta-stemum, and an¬ 
teriorly it is fused with the scutellum 

dn the postenor liorder is a thin membrane stretching from 
the second abdomnial spiracle of one side to that of the other It 
IS about as broad as an abdomnial tergum and probably belongs 
to the first abdominal segment It appears to be simply a broad¬ 
ened articular membrane, hut may include a portion of the post- 
scutellum. 


TRR WING 

The articular membranes at the base of the wings liear sev¬ 
eral small sclentes which can be located more easily after the wing 
veins have been described In identifying the wmg veins the 
wings should be extended fright angles to the body. The mar¬ 
gin which lies anteriorly when the wing is extended is called the 
anterior margin and the hinder border the postenor or anal mar¬ 
gin. The homology of tlie wing veins is somewhat doubtful and 
the transverse folding of the hinder third of the wing in beetles 
to enable the wing to be withdrawn under the elytron renders the 
identification of the small veins in that region still more difficult. 

The cqtf a (13) is a short vein lying on the anterior proximal 
border oijK wing and is nowhere completely separate from the 
vein lyin^Rxt to it except for a short distance at about one-fouith 
the distance from the proxinuil end of the wing to the tip. Here 
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tbere is a spindle-shap^ area where the vans are sqmrate The 
proximal portion of ^is vein 14 connected by a transverse chitin- 
ued bar with the next vein, and from this point is continndd as 
a strongly clutinized bar to the end of which the articular mem¬ 
brane lying in front of the wing is attached. 

. The subcosta (14) lies just postcnor to the costa and is 
c^tsely fused to it except at the point mentioned above and also 
at the proximal end where after fusing with the transverse ter 
connecting it with the costa it projects toward the median line and 
articulates with a large movable sclente The fused costa and 
subcosta can be traced as far as a transverse articulaticm of the 
outer third of the wmg 

The radius (15) is a large vem lying posterior to the sub¬ 
costa and extending from the base of the wing to the transverse 
articulation At its proximal end it is interrupted by an oval 
membranous area over which it extends as a narrow bar, and be- 
)ond this enlarges and fuses with the enlarged end of the sub¬ 
costa It also sends posteriorly a small process which articulates 
with one of the free sclentes Distally beyond the tranverse articu¬ 
lation of the wing these veins are continued as a broad slightly 
chidmzed area. Just postenor to this broad area which forms 
the antenor piargm of the outer third of the wing is a short vein 
extending from the articulation of the wmg It is the posterior 
division of the radius 


The next three veins arise together from an irregular plate 
formed by the fused and enlarged ends of the veins The plate 
articulates with the movable sclente b> a well defined process ex- 
tendmg between two non-chitmized areas. The media (16) is the 
most anterior and tlie largest of the three At its base it is m 
coptact on its antenor border with the radius. Distally it s^rates 
ft^ the radius and at the transverse articulation turns poster¬ 
iorly and reaches the margm of the wing There is a second short 
vem lying antenor to the distal end of the medius and reaching 
from the transverse articulation to the tip of the wmg. This is 
me^ No. 1, the main vein beyond the articulation bemg media 
No 2. Posterior to the main branch of the media and within 
the transverse articulation is a small vein which is probably media 
NOi 3. It does not come quite mto contact with the media but 
ftnyes near it. 

The cubitus (17) is the second of this group and anses pos¬ 
terior to the medius and is in contact with it for some distance 
after which it turns by a gentle curve to the anal margin of the 
wing. It forms a large triangle in wUch the third division of the 


The third (18) and most posterior vein arising from this plate 
is the Snt division of the anu v^. It is not in contact with the 
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cutntUB after leaving'the plate but bendmo’forward coniea almoit 
into contact and then turns shandy to Sie anal marm of the 
wing' The second (i8) and third (i8) divisions of the anal 
veins are separated from the firrt by the articulation by which the 
anal margin of the whig is doublra under when the wing is at 
rest lliere are two of these the anterior being a well defined 
vem while the posterior is simplv a broad chitmized area The 
bases of these vein# articulate wfth one of the movable aclentes at 
the base of the wing 

THB DBTACHKD SCLBaiTSS AT TECS BA8B OF TBS WINO 

The most prominent of these detached aclentes qM<jiUbng^y 
chitmized V shaped (19) piece which is directed mwHiforward 
The base of the V articul^es with the antero-^fetal edge of tlie 
scutellum The antenor arm of the- vein articulates at its ex 
tremity with the end of the subcostal vein The postenor arm 
articulates by its antenor border and its extremiQr with a lar^ ir 
regfular slightly dutmized sclente to be descnbed next Tm V 
shaped sclente consists of a narrow piece proiecbng from the 
lateral chitmized border of the scutum and scutellum In movmg 
the wmg the V rolls foward and over the spine so that if the 
spine IS depressed and the V is pulled as described the wmg 
IS elevated 

The seccHid large sclente (ao) lies between the postenor arm 
of the first and the end of the wing vems The antenor half 
which articulates with the postenor arm of the first is dqiressed 
below the level of the postenor half which articulates with foe anal 
vem llie antenor depressed portion articulates with foe ptojec 
non from the plate whidi serves as foe ongpn for the media and 
cubitus 

A third small sclente (ai) lies in foe membrane just pos 
tcriw to the postenor arm of foe V shaped sclente It is well 
chitmized and tnangular m shape 

There is a fourth sclente (aa) lying ventral to foe base of 
the wing m foe membrane which connects foe base of foe wing 
with foe dorsal surface of foe qnmeron It is oval and slightly 
chitmized 

A fifth sdente (a3) similar m shape to foe fourfo lies just 
antenor to foe base of the wing m the tnangular membrane lymg 
under the outer border of foe metafoonac acutdhun 

TBB APDOIOnf 

There are seven sterna (1 7) In foe abdomen sue of whldi 
are visible IHie first (a) can be seen at the outer an^ of foe 
metathmaoc coxal cavity u a small triangle but if foe cooca be 
removed it will be seen to extend across foe bod^ as a narrow 
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bar and to unite in the middle line in a slight elevation between 
the inner ends of the coxa. It is separated on the median line 
frenn the second sternum by a deaded notch The second sternum 
is indented b^ the coxa and presents a median elevation bi^een 
the coxae wmeh is visible on the surface. The median elevation 
on the first segment cannot be seen from the surface. The seorad 
and third sterna articulate; the remainder are imovably fu^. 
The third, fourth, fifth and sixth sterna are fused and, like the 
first and second, are indexed at the sides of the body and end in 
a well-defined suture just beyond the point of inflexion except 
the surface The seventh sternum is not visible on the ventral 
surface of the body, but can be seen on the posterior end of the 
body forming the ventral wall of the anal opening. It is crescent- 
shaped and bears a number of short hairs. It cannot be divided 
into sternum and tergum 

There are seven pleura corresponding to the seven sterna 
The first six are distinctly s^rat^ from the sterna by a well 
defined longitudinal suture. The seventh is fused with its sternum 
to form the ventral wall of the anal opening Each sternum is 
fused to its corresponding tergum. 

The abdominal spiracles are situated on the dorsal anterior 
borders of their resp^ve pleura, exceptmg the second, whidi 
lies anterior to its pleuron and directly over the end of the large 
first abdominal spiracle. The first abdominal spiracle is the large 
one described in connection with the meta-thorax. The seventh 
spiracle is much reduced in size and difficult to see from the sur* 
nee. 

There are seven abdommal term (a-/^^corresponding to the 
seven pleura, but there are eight m all. llie first is the broad 
mepdirane lying in contact with the metathoradc postscutellum. 
The second, third, fourth and fifth are similar and membranous. 
The sixth, seventh and eighth are chitinized more or less, and the 
seventh u called the pn^gidmm, and the dghtb the pygidium. 
The eighth forms the dorsal wall of the anal opening. 
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Explanation op Platrs. 


The Head 


7Xe Heudkarux 


1 y«rtcx 
a From 

5 ProDtal ndget 
4 Ey«t 

% Gena 

6 Antennal fooove 

7 Genel n^ge 

(4*) Oenal emarginatiou con¬ 
taining cardo 
(8) CWui 
9 Guia 

10 Gnlar tatnre 

11 Sub-mantum 


I' Labnun 
a* Antenna 
3* Mandible 
4' Cardo 
S' Stipea 
6* Ladnia 
7* Galea 
8* Mentum 

,S Sg" 


The /ivihofux 

I Cmtemnm 
a fipUtenunn 
3 Kpbnerao 
4-7 Pronotum 

8 Coxa 

9 Trochanter 

10 Petnnr 

11 Tibia 
la Tamia 

^3 Jngnlor aclentea 


I Mcaoatcnium 
a Eputernum 
3 Bpimeron 
4 *^ Apparently abacnt 
o ScntdluQi 

7 PoataculcUuin 

8 Coxa 

9 Trochanter 
20 Pemur 

11 Tibia 
la Tarana 

13 Not re preaei ited 

14 Paraptim 

15 Elytra 

The Metathorax 

I Sternum 
a Bputernam 

3 Bmmeron 
4-7 Metanotnm 

4 Prcacntum 

5 Scntnm 

6 Scutellum 

7 PooUcutellum 
s-ia Metathoramc 

13 Coata 

14 Subcoeta 

15 Radina 

16 Media 

17 Cnbitna 

18 Anal 

19-33 Detached aclentea 

35 Pint Abdominal Spiracle 

The Abdomen 

1-7 Abdominal Sterna 
r'-6' Abdominal terga 



3«4 


Jkt (Mo NatuTttKd. 


tVol.III.No.1, 


OHIO PLANTS WITH DISSECTED LEAVES. 

Harkibt G ^der. 

An ordinary plant is dependent upon light for its nutrition; 
and, since the leaf is the orgw in which the icxxi is mainly manu- 
tactured, it follows that the leaves are arranged in such a way as 
to give them as much light as possible without causing injury to 
their structure. Under ordinal arcumstances th^ have an ex- 
f^ded blade which presents a large amount of surnce in propor¬ 
tion to the mass Whenever this is not the case we look some¬ 
thing in the environment to explain the departure from, the usual 
condition. 

There are plants which, typically, have leaves of a certain 
form, but which, when grown m a different situation, produce 
leaves of an entirely different character Plants which grow in 
very dry regions and also in moister regions have a typical form 
of leaf for each condition The same is true of those plants which 
grow sometimes submerged in water and sometimes on dry land. 
In the case of many plants which grow with a part submerged 
and a part above water, each will have its own form of leaf Sub¬ 
merged plants invariably produce the most finely dissected leaves, 
plants which grow in crowded or in very dry situations also usually 
produce much-divided leaves. 

Below are shown lists of the more typical Ohio plants which 
have leaves of this kind The first list comprises those which grow 
in water; the second, those which grow m dry land, whether in 
dry or moist soil 

One of the most striking of the water plants is Btdens Beckti 
or Water Marigold. The submerged leaves are very finely dis¬ 
sected, the plant blooms above water, and the upper leaves arc 
above water; all these latter ledves are simple and undivided. The 
second list is necessarily more heterogeneous than the first, in¬ 
cluding plants found in moist, rich woods, in waste places, and 
on roadsides, in dry, hot situations, and so forth 

The cause ordinanly given for the dissected leaf under these 
conditions is the adaptation to secure as much light as possible 
for those which grow in crowded situations, and to reduce trans¬ 
piration as much as possible for those in dty conditions. >^ere 
plants are crowded togrther, as they are sometimes along our 
roadsides, a simple entire Imf would shade those beneiSh it, 
whereas compound and dissected leaves allow the light to sift 
through them and so reach those below. 

Finely dissected leaves are much better adapted to a water 
medium than leaves with undivided or with large blades would he, 
and it is this adaptation, together with the response to diminished 
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bght, differences in nutrition, temperature, and so forth, which 
the commonly accepted explanation for the form of sutnnerged 
leaves. This ex{danation, however, is too general to be entirely 
satisfactory. In this connection, McCallum* has be^ conducting 
experiment with Proserptnaca palustrts^ at the Hull Botanies 
Laboratory. These experiments seem to indicate that the hereto* 
fof^ accepted emlanation based upon diminished light, nutntioa, 
and so forth, will not hold good. It app^rs that tlie only constant 
factof in all cases where the water form develops is the checking 
of transpiration and the increased amount of water in the proto¬ 
plasm. Whatever the inciting cause may be, it seems that this 
condition brings out a certain set of hereditary characters while 
the absence of it produces a different set; just as a root in the soil 
is a typical root, but when growing above the ground may some¬ 
times produce buds and leaves 

IN WATFR. 

CentophylluDi demersam—m ponds and slow ttreams. 

Ranunculus del|diinifohus^m ponds, 
fiatradiittin tnoophyllnm^ln ponds and streams 
Batrsetaioto divancatam—in streams. 

Roiipa Americans^-in lakes and slow streams. 

Podostemon ceratopbyllum*—In ikallow streams, 

Floerkea proserpinaooides-in marshes and along rivers 
Pnwerpinaca palustris—in swamps 
Myriopbyllnm spicatum—in deep water 
Myrio^yllum vertkUlatum—in both deep and shallow water. 
MyriophyUom tenellum*-on sandy bottoms of ponds and streams. 
Myriophyllum beterophyllum—m ponds 
Pnnlci ia kini f n . q pn s w j f ’ 15 poH swainps 
"Woff^ia iuflata—ID di^ow suj^ant ponds 
Utncularia mlgafia—In brooks and ponds. 

Utnculaiia intermedia—in diallow water along marglna of pool# and 
ponda. 

Utricularia minoi^in riiaUow ponds and bogs 

Utncularu glbba-^ diallow water or in mud on borders of ponda and 
pools. 

Bldans Bcckli—In ponds and streams. 

ON li»v LAND. 

Ddphbiam oonsolida—tn waste plsGcs. 

Ddpbimum CsroUnlanum—on prairies and open gronnds. 

Bleocalla cncnUaila—in woods. 

BicncaUa Canadensis -in rich woods. 

Capimidcs flavnlum—In rocky woods. 


*W. B IftGsIhm, Oatlw Natare of the fKteuilas ossNaf the CfMngvor Norm saA 
■UaUuMla ^Sirr^fMSAl pttMFU BOt Oao S¥ 19** 
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Ptmuim offidoalu—la wwtc placet aad oa hallaat. 

Sophia ptunata^n dry tol!. 

PotentUU ai|fentea—in dry toll. 

Xuhnlatcra parporea—oa prairiet 

Ceraaium coluinblnam--in Aelda aad along road-^daa. 

Geranium dltMctom'-in waate placet. 

Biocbum cicatarium*-*la waate placet and flelda. 

Viola pedalidda^M prairita. 

Viola pedata-in dry flelda and on hillaldea 
Daucna carota—in flelda and waate placet 

Caucalia anthnacut^ln waate placet. ** 

Poenlculnm foeniculum—in waate placea 
Bulopbut Amenwiut—in dry toiL 
Chaetoph>l]iim procnmbetit--i'n moiat ground. 

-Cnniip ctrut—occasionally in waate placet 
Ptiltminum capiilaoea—in wet ami. 

Erlgenia Ijulboaa—in wooda 

Qoamoclit quamoclit^ln waate and cultivaled ground. 

Couobea luuluflda—along atreams and nvers 
Ambroata arteinitiaefolia—in dry toll 
Coreopaii tmctona—in moiat toil 
Coreopatt verticillata—in dry toil 
Dytodia pappota—along ttreami and roadsides 
Achillea millefoliutn^ln vanoua aitnaiiona. 

Airthemu cotula-'in fields, waate places and along roadaidet 
Authemia arvenata - in fields and waate pla^a. 

Matricaria inodora—in waste placea 

Matncana chamoniilla-in waat placet and on ballast. * 

Matricaria matricaroidea—in waate places, on ballast, and along railroads 

Taiiacelum vulgare - along roadsides 

Artetniala candata—in dry sandy soil 

Artemisia canadenais—in rocky soil 

Artemisia abrotannm- m waste pla^s. 

Artemitla annna^tn waste placea 
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ALGAE FROM SANDUSKY BAY. 

LUMIKA C. RlDDttt* 

During a six weeks stay at the Lake Laboratory the writ^ 
kept a careful list of all the algae found in water from Sandusky 
Ba^and vicinity. Those not found in the Bay have the name 
the^^ocality following that of the plant. Those names not 
included In Dr. Kellemian’s prelimniary check lisof Ohio Algae^ 
m Thr Naturalist nor in ** The Plants of Western Lake Erie” 
by A. J. Pieters are marked by the letter n. The nomenclature 
is that used in De Toni-Sylloge Algaruni. 

O^roococcacea^ 

Coclotphaeriuxn kuctzcngeanutii Naeg n 
Merismopedu glauca (Ehrenb) Naeg n 
** convoluta Breb n 

Omlfaioriacear, 

Arthrospira jeanen (Haasel) S(i7 n 
Nostoiaceae 

ApbasTizomenon floa-aquae (L) Ralfs n 

Beiduxatoaceae 
Beggiatoa alba (Vaucher) Treviaaon. n 

Pieurococcaceae 

Dunorphococcun cordatus Wollc ii. 

Rhaphidium polymorphum Freaen 

** aciculare (A Br) Rabeoh u 

falcatoin (Corda) Rabenh n 
*' convolatum (Corda) Ralieub. n. 

Slaurogenia cruciata Wolle n 
^nedesnioa bijngatua (Torp) Kuetr. n. 

{S odfusus,) 

" quadracauda (Turp) Breb 

** obhquufl (Turp) KueU n 

{S, demofpkits ) 

Tetraedron trigonum minus Retneb n 

{Myedrtum ) 

'• " bifurcatum Wollc n 

** tetragonum (Naeg) Hamg. n. 

minimum (A Br) Hanag n. 
enonne (R^fs) Hanag. n 

^oeasiraceae 

Codastmm mkropomm Naeg. n. 

“ cambncum, Archer n. 

Sonitnai ^dnuloram Naeg. n. 
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//ydfvdiefygcme. 

Pedeutrnm borytiiDiii (Tnrp) 

“ du^ex Heyen. 

(i*. ^iusmm ) 

" totru (Bbirrab) Rilfi. 

(P, eknuim^A ) 

Hydiodlctyoti rcticalataiti (L) Mgerh. 

Desmuiauw> 

Ckttenuin itrigottim Breb. n, 

" lunula (Muell) Kittodi* q. 

cucntnif Bhrenb, n. 

*' actuninalnm ICuetz. n 
*' leibleiaii elatioi Leweti 

Plcurotmenlam trabecula (Bhrenb) Nocg 

{Doddium ) 

Diophinctnm notabile (Breb) Han^. n. 
{Cdsmarium,) 

Coetnarium leve aeptentrionalia WiUe n. 

** contnctuni Kircbn 

grasattuu Breb. 
orbiculatum Rolfa. 
margaretiferum (Tnrp) Menegh 
botrytee (Bory) Menegh 
" portlanum Archer 

** intennedium Delp. 

enborbiculare Wood n. 
oodatum Ralfi. n, 
eubcreneium Hautaaeh. n 
blytllWille n. 

*' bifetun dondeuee WoUc n 

*' omatumIUlfi 

broomei Tbwiltee 
*' paidalii Qdhn, u. 

Buaatmin el^na (Breb) Knetz 

fitanraetmm maticnm depneensn (Naeg) Boldt n 
(5. mmitcum minus ) 
averaam Lind. n. 

(5. brsvispimm) 

** polymo^un Breb. 

" pentoeladhtm WoUe. a. 

" Mpiooemn Wolic. n. 

grolUtoriuni NwkL a. 

Deeatldinin aptogninm iKneU) Logerti. 

Hyolothee* deetiliena (Smith) Breb. 
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Ppivoa^teae, 

•ttSbrncpSes gigti <KiicCx) Li^geHi. 
i^vtceoecasn) 

HMflMtococcut kciutrb Girod. 

^ttvtsUs.) 

,8pop4y l w u or Biu quternuium Bhrcub n. 

V^Andorinftnmun (liuell) Bory. 
tfiidoKiui de^uis Bhrenb. n. 

Volvor globAtor (L) Bhrenb. 

CUdopSoratsae, 

CUdophora decimate fluluns <Kuetz) Hanig. n. Castalie 

Uloihrichaceat, 

li ki poeperm Tulgarii farlowll WoUe n Caitalu, 

{CoH/trva ) 

** fugeciieune (Roth) Rebenh n 
Oed<s(OM{aceae 

Bnlboehaetc rhadinoipora Wittr. n 

NiitH tnikociadtattae 
ChantrmiiA pygnala Knetz Caatalia. 


THE MAXIMUM HEIGHT OF PLANTS IV. 


John H Schaffnhr 

Dorlnf the post summer a few measurements on the height of 
vBrious plants were taken and those which are considerably above 
tb^^te given in our manuals are recorded below All of the 
fdants lu the list are from central and western Kansas, except 
thne, which were measured In Ohio 


Syntherisma •inguinalia (L ) Dull. 
Panicum capilUre h 
Paiilcain tFmfemni Latn 
Chsetochfoa vindia (L ) 8cnb. 
Bontclona otigoatichya (Nutt) Ton. 
Aiheropogon cnrUpendulus (Ms.) Foum 
Brupoitu major Host 
Viola rafittcaquU Ortene—Ohio, 
Teverium canadenie L. 

8aWta lanceolata Willd 
Solaniun oigmin L. 

Solannm raatratnm Dunal 
linaHa ItnariH (L ) Karst, Ohio, 

Iva xanthUfe^ (Pres ) Nutt 
Xanthintn apcckMum Kear. 

Boebera pappoaa (Vent) Rydh. 
Hteohtltaa bieracifolia (L.) Raf., Ohio, 


5 feet 
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«ON A VISUAL AREA IN LAMPSIDA VENTRICOSUS 

F L Lamoacri. 

The following observationu were made on VenM^ 

eotus {Unit subovatus), with a view to detenuining the exact 
nature of what ajipean to be a visual area on the poaterior mantle 
lobe 

This particular clam attracted the writer's notice during 
several years while collecting material for laboratory use The 
females while carrying the young glochidia, in the fall, frequent 
the ripples rather than the quiet portions of the stream, as most 
clams do and always lie in the gravel with the long axis hori¬ 
zontal In addition to these two peculiarities, ventricosus almost 
always has two large fnll like ap^ndages on the hinder edge of 
the mantle lobe, and these are usually found moving in the tun¬ 
ing water These fnlls are from one inch to an ind and a half 
long, and bear a prominent eye like spot on the dorsal portion 
The fnll is widest on the ventral portion and gradually merges 
into the mantle on its dorsal surface The free edge of this fnll 
bears tentacles which are well pigmented 

The dark spot on the dorsal portion is borne on a hght field 

The waving of the fnll, which at first appears to be due 
to the current, was found, after specimeas were Irept under obser¬ 
vation in the laboratory, to be quite regular in quiet water, and 
to occur at the rate of from thirty to fifty contractions per minute. 

The purpose of these movements seems to be to furnish fresh 
water to the young in the gills These are frequently so distended 
with young that the clam cannot close its shell at all. It can 
hardly serve the purpose of distributing the young as they are 
carri^ until spring 

The animal, while moving its mantel lobes in the water, 
bears a striking resemblance to a bit of grass attached to a half 
submerged stone. This protective resemmanoe can hardly account 
for the peculiarity, and, as suggested above, it is probably respir¬ 
atory in function 

The animal is much more active on bright days, and was 
observed to retract its mantle when a shadow was thrown ou it. 
This Miggested that there must be a visnal epithelum somewhere 
on the mantle lobe. 

The attempt to demonstrate the connection of the nerves 
running to the posterior mantle region with the epitbdial cells 
was not successful, although both Oolgi, and Vom Rath methoda 
were ftsed. The histology of the {ngniMted area, eapedally the 
e3W hke spot was carefully worked out, and while the actual con- 


* Bead before tbc OMo Academy of ictenoe. CMamboiit Ohio, ia;f 7 
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tact Ixt^ecp B«rvc cell would be needed for a 

demonatratkm', tbla baa every appearance of being viaual 
and the wtiter befievea it to be such 

The maptle waa found by rmated expenmeut to be aeuntive 
to both Goaoentratcd rays of light and to shadowb. It was not 
detenained wheUaur the vunal area was confined to <me spot or 
geiuSl^y distributed. 

A section through the eye like spot shows the epithhnm to 
be greatly thickened, and much more pigmented than the ordin* 
ary epitimlial cella. The ahghtly pigmented epithelinm is about 
15 micromilUmeten thick while the e3re spot ib 60 

The ordinary epithelium is pigment^ throughout about half 
its ku^h, the renuuniiig basal portion of the cell being taken up 
with w nucleus, while in the visual cell the nucleus is 15 mm. 
long and the pigmented area 45 mm. long 

The outer expoaed end of the vistiol cell bears a well marked 
corneous like coat while this is almost abbent from the surround¬ 
ing epithelium. 

In addition to these marked differenlatioiis, the basal ends 
of the visual cells are drawn out into branched procesbes which 
are about 15 mm. long. These extend down into the subjacent 
tissue and supply the place of a rather well defined membrane 
which exiats between the ordinary epithelime and underlying tis¬ 
sue, While these processeb hav'e not been proven to be in con¬ 
tact with uerves, >'et there is an uiidouht^ visual area here The 
modification of the ordinary epithelium iuto a heav'il> pigmented 
eptthelhm and this finally into a visual area as m this form does 
not involve nearly so radical a change as has gone on 111 the devel* 
opement ,of the pallial eyes of pecten. The corneous lens like 
bMy is only a m^fied cuticle and any cell bearing pigment may 
be attsitive to lif^t 

The presence of so well defined visual area in one of our 
fresh water ia a striking fact since the group as a whole 
seems to be entirely insensitive to light. 
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MEETING OF THE BIOLOGICAL CLUB. 

The Budogical Club met in Orton Hell, Oct. 5; the pcttgram 
coBsIated of reports of work done by thd difment members 
during the sammer. 

Mr. Mills reported that the Baum Village was divided intodani 
and stated that copper, obsidian and pottery had been discovered 
in the mound. Explorations at Kinnidcinnidc dwwcd that the 
implements etc uara were the same as those in the Hopewell 
collection. The structure of this mound is somewhat pecidiar: 
at Its base is a low jdatform of hard tamped day and b^w this 
is an older village site. He also reported the discovery kA the 
skull and lower jaw of a mastadon at Grove City. They were 
imbedded in boulder clay about 9 feet bdow the surface. 

Prof. Odmme report^ an increased attendance at the Lake 
Laboratory. His work was esp dally with the Heiniptcro. He 
reported that the attendance at the Zoological Section of the 
A. A. A. S. u'as large and the papers good. He tnentioued 
especially some on the deads which shomd that it took food in 
its adult state and that there are according to measurements of 
specimens several distinct species prcvio^y supposed to ^e 
varieties. ■*- 

Prof. Prosser reported work on the Cdumbus quad rt| ^e of 
the Topographical survey which showed some verydklfiS^ting 
features and gave the results of some of his nj||h <oa the cortela- 
tion of various formations 

Prof. Schaffner reported Klynuis hirsutiglumis as new to the 
state list and gave some notes and photographs of tlie Ecology of 
the prairies, showing strikingly the effect of water « 

Mias Riddle reported finding some of the mme unusual flower* 
ing plants at Sandusky and collecting numeroUis algae from the 
bay. 

Dr Killerman r^rted three weeks of very profitable collecting 
along the Greenbrier River in south-eastern West Virginia. He 
stat^ that his results were not ready for a full report as yet. 

Mr. Griggs gave «>ome account of a trip to Guatumala. empha¬ 
sising the opportunities for investigation of tropical fo^s and 
the relatii e ease with which one could take advantage of them. 

A committee consisting of Prof Osborne. Prof. Killerman and 
Mias Flynn was appointed to nominate ofiicers for the ensuing 
year. 

Otto E. Jbmhinos, 

Secretary, pro tern. 
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A STATISTICAL STUDY OF VARIATIONS IN 
THE PERIODICAL CICADA.* 

Hbrbbkt OsbokJI 

One pnncipai vanatiou from the normal type of Tthuen septem 
deetm has been recognized at least since 1829 It was described 
as a distinct species m 1857, but later Rileyf and other authors 
have given it varietal rank only, and Marlatt iii 1898^ terms it a 
"dimorphic variety." 

In the occurrence of the present year this form has been very 
abundant at Columbus and elsewhere, and I have thought it 
might be worth while to secure some statistical data as to it and 
to review briefly the question of its relation to the typical form. 

^terial has been collected from the University grounds and 
timber near by, from Arlington to the west and P^kliii Park 
to the east of the aty, representing points about eight miles 
apart, and other lots in Cincinuati and at Brush Lake. Observa¬ 
tions have been reported to me by Mr. Dury and Professor Geyer, of 
Cincinnati, and from Prof Cook, of DePauw University, Green- 
castle, Ind. These specimens and observatums have cor¬ 
roborative ot my own and need not be further mentioned, except 
when included with predse measurements. 

The fottM form is smaller than the normal and the abdomen 
beneath fai entirdy black, only rare specimens showing a narrow 
hind bor^ qf }rellowiah or orange yellow. The cross veins of 
the wing forming the "W" mark are commonly less obUque and 
the "W" therefore shortened. This point, however, as in the 

* a«d before Be e tl aS V, An Amoc. Adv. Seifcr , PIttebiiiv, July 1 , lote 
t mj. fo Bm Im. Ac*, Kto I, p w 
t luU.i4,Dt«. Eat.p 17. 
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nonnal {oma, seems subject to tvider variation Hum the other 
stmctiues. 

Measurements have been made of eight hundred specimens 
taken at random from various localities, the only point of adec- 
tion being to get an equal number of both forma (in each sex) in 
order that the frequencies for eadi form should be fairly repre- 
aentipd. All intermediate forms are represented in due proportion 
to their occurrence in the lots examin^. 

Results of the measurements show a very decided constancy 
for each variety and for each sex of each vanety, the wmg length 
of easstHt males averaging 27 4 mm , width 10.9 mm. and b^y 
length 22.9 mm,; while for normal form the wing length is 
33.1 m., width 12.5 mm. and body length 28 mm. For the 
females, cauini form, wing length 30 mm., width 11.3 mm., body 
length 24.1 mm., while normal i7-deccm are wing length 34. 
width 12.8, body length 29.3 mm. The constancy of each can bat 
be shown by curves of frequency for certain measurements, and 
this IS shown in accompanying ^ate Taken by constancy of 
each form and it must be recognized that their forms are well 
estabhshed 

I may add that measurements, so far as made, indicate same 
proportion m length of beak and ovipositor and in width of 
thorax It is believed that the wing length and width is as good 
a criterion of variation for the species as any other measurement 
that could be selected The length of the entire body vanes 
somewhat with degree of contraction, and for females with con* 
dition of ovaries, but in the measurements given this was elimi¬ 
nated, as far as possible, by takhig the speamens in same condition 
of matunty; most of them were dry, but some were killed in 
formalin. 

Qplor variation is also very constant. In rare instances certam 
“ forms showed a narrow orange border to abdominal segments. 

There is a difference in genitalia, but apparently not enough to 
exclude the idea of crossing, and Riley says the difference is not 
constant. I have not examined a sufficient number to pronounce 
upon the constancy, but from the method of coition I should 
think a pairing of opposite varieties, while not impossible, would 
be diffiemt. There is a very decided difference m note —, a fact 
recorded as early as 1830—and this, if the note is a mating call, 
would certainly have an mfluence in mamtafaimg this isolation. 

A special ^ort was made to note copulations and determine 
whether in any case the varieties crossed, or any efforts were 
made toward crossing, but out of seventy pairs taken in coitu 
not a smgle instance of eastini paired with normal ly-decem form 
has been seen. There is here, then, a very evident case of isola¬ 
tion due to sexual selection, and it would appear on this basix 
e ver y opportunity for perpetuation of the variety. 
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Then ib, so far os I can lean, no poaitive evidence that the 
variety is a dlmort^, which may rmr^uoe the nomial type, or 
that alternates with it. It is ce^nly not a aexttal dimor^, as 
both sexes are represented in each form, and, aa shown, dae- 
where, pair by themselves; seasonal dlmorphiam is evidently not 
to be considered, so that I see no reason to use the term 
"dimorphic" as applied to this species. 

The fact that the two forms appear simuftaneously in the 
seventeen-year period and have so many diaractera in common is 
certainly good evidence of a very close relationship, and it would 
seem safe to say that they have sprung from a common stodc, or 
very likely that one is a derivative from the other, Whidi atill 
represttits the ancestral form While not yet determined, it 
would seem pretty evident that cainni is the derived form, since 
It appears less commonly than the other and has probaUy a more 
restricted range. If, pobsibly, a depauperate variety, it seems 
now to be fully ebtablisned as a distinct form It pertains espe¬ 
cially to the brood XXII having such wide range the prea^ 
season (1902), and was noted especially by Riley for the same 
brood m 1868, 

In my own experience it has been very rare in broods V and 
XIII, which I have had good opportunities to observe in Iowa in 
the occurrences of 1878, 1888 and 1895. 

Summarizing * (i ) There la a very constant color difference 
(3.) Measurements show very close adherence to two entirely 
different average for length of body, length of wing and width 
of wing This is best shown by curves. (3) There is a totally 
different note characteristic of each form, which must be consid¬ 
ered ns representing different morphology of sound-producing 
organs aa well as basis for belection of mates, (4.) No casttni 
forms have been found paired with normal forms and none have 
been recorded or rmrted by other oboervers. (5 ) There is a 
difference in genitalia, though perhaps not enough to exclude the 
possibly of mating, and Riley says the differences are not con¬ 
stant 

Whether this fom be called a variety, aub-speaes or spedea, 
is, it seems to me, of less importance thui a recognition of its 
distinctness, and a determlnatiott, if possible, of its phylogenetic 
relationship. For purposes of designation it may convemently 
be called TMieen casHnt Fisher 

A variation of a quite different type was noted, but was repre¬ 
sented by only two spedmeus. 

I am under obligation to Mecx W. Morse for asdstanoe in 
making the measurements. 
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OBSERVATIONS ON SBLF-PRUNING AND THE 
FORMATION OF CLEAVAGE PLANES. 

JOBN H SCBAWHKR. 

Plants form separation layers and iMittle zones for a variety of 
puifbees, and the process is one of great importance in the life 
of fflAny species, especially in those of a woody nature. The 
most famihar example is annual phenomenon of the sheddiug 
of leaves and leaflets in our deaduous trees and ^mbs By this 
means the iflant gets nd of useless members or of such as would 
be loured by long periods of dry or cold weather. 

When fruit or s^ is developed there is again the necessity 
for some means by which these bodies may be separated from the 
parent. In many cases, both m perennials and annuals, the 
parts are pruned off by the formation of cleavage planes 

The most interesting examples of the development of separa¬ 
tion layers and brittle zones are those by which ordinary buds, 
twigs and branches are cut off or self-pruned This may be an 
adaptation for getting nd of leaves whidi do not themselves have 
the deciduous Imbit; for vegetative propagation; for the cutting 
off of herbaceous stems near the ground, an m certain perennial 
tumble-weeds and other geophilous plants, or it may ^ a pro¬ 
cess whose iximary object is simply to rid the plant of surplus 
branches, thus preveutmg decay and allowing for the production 
of more new twigs and leaves the following season 
Whether separation layers are ever produced in roots or under¬ 
ground stems is not known to the writer. But it seems that this 
would make an interesting though difficult subject for research 
The process of self-pruning has beeu studied by the writer for 
several years, and durmg the pa^ summer further observations 
were ni^e to supplement previous work on this subject. A 
number of species were added to my former lists, including 
members of such widely separated families as Myricaceae, Acer- 
aceae and Vacciniaceae A number of trees were found to prune 
abundantly in the spring. The soft maple (Acer aacrharinum L.) 
was self-pruning abundantly from the first of May to the first of 
July. From some trees hundreds and even thousands of twigs 
from one to ten years old were shed during this period. The 
formation of the joint and deavaj^ plane is much the some as in 
the poplars, and most of the twigs had leaf buds with partly 
develo]^ leaves. Acer rubrum L. also self-prunes in the qnring 
and SUM twigs from one to ten years old were collected on May 
rath. No eindence of self-pruning was discovered in Acer sac- 
charum Marrii. or Acer ne^ndo L. Ulmus americana L. also 
sheds twigs in the i^ng, although autumn is the more usual 
time for this tree to aelf-i^une. On May i6th a large tree was 
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seen shedding twigs by tix tiMosaods. Sometimen «twig woold 
drop every few seoondB. On May fgtli the ground beneath this 
tree was covered with twin and pi^ offrom one to she 
years old on an average of about ninety per aquaieyaod. 'When 
It in stated that the area thus covoed was over ten yards-in 
diameter some idea can be obtained as to the number of twigs 
mimed off in a few weeks. This tree was still aelf-praning on 
June 3d. Many other trees were pnining at this time. The 
weather was very dry and it is the wnter’sbdief that dry weather 
accelerates die process of self-pruning. 

W. B. Bntton* reports that when the fruit of the elm is ripe 
gray sqmrrels pime off considerable numbers of branches, and 
suggests that injary might be done to trees in this way. It 
w<^d appear, however, that an elm tree whidi naturally prunes 
off hundreds ol branches a year could not be injured materially 
by losing a few twigs which squirrels might bite off while feeding. 

The slippery elm (Ulmus fulva Ms ) does not sdf-prune 
branches, but it sheds large numbers of lateral buds every year, 
and has therefore no iimd of pruning off snr|dus branches. 
Foerste I* has observed such a process in a number of trees 

The cottonwood (Poptdus deltoides Marsh.) was found to sdf- 
prune occasionally from the time leaves appear in the spring until 
they are shed m the fall, although the mam period of self-pi^ng 
is at the time of the shedding of the leaves. In a prmous 
article, the black oak (Quercus velutina Lam.) was given in the 
list of oaks which are supposed not to sdf-pnine. During the 
past summer, however, the writer found trees, on Cedar Point, 
Sandusky, Ohio, whi^ were shedding a few small twigs by 
forming (Ravage planes in basal joints. In late autumn the 
hackbt^ (Celtis ocddentalis Mx.) sheds considerable numbers 
of leafy twigs of the season by means of the formation of a 
brittle zone in the same manner as was described in a previous 
article for the fruiting twigs. 

The following plants, not mentioned in previous papers by the 
writer, self-pruue by the formation of dnvage plauM in basal 
joints. 

Jtmlpcnia vlrgialaiui h, 

Fopnlos bskMunifera t. 

Fopalns tromiloldM Ms. 

Comptonla psregnas (I») Conlt Mestty twigs ot the iwunn si* 
pnuied off. 

Qnercus velutina Lam. 

iQaeicua imhrlesna Kx 8elf-pniiies small twigs, but not abandaatly. 

Enosymns earapatus L Twigs from one to eight yean old ai* adf- 
pruned. 

* W S Brittaa ThcOrayBqsinsi ssaTwIf^natr Odnesu-fS* IW*. 

t ASaV Potnte. TbsldtetiSealioaarTnsilaWlettr »ot Ooa y?.'iSs^Sa iSps. 
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Baonyaua atrop w p m e— J«cq. Sbedtwlii (tomom tofonrynnold 
«m coltocted^ 

Acer Mocharbittm 
Aoer rabnim 1^, 

Polyeodmm •tammrmn (L.) Gree&e Self-pruucs iwigt abnnduitly, 
VAnimun vadUuu Ktlm. 

following two grapes were studied and found to prune in 
the normal way for such plants ^ the formation of deavage 
planes corresponding to leaf nodes in tvrigs of the season: 

Vitis labruaca I<. Wild vanety.l 
Vllis Ucolor U C. 


As stated in the beginning of this paper deavage planes ore 
often formed to separate the fruit from the parent plant. It is 
interesting to note some of the ways in which this is aooom' 
dished. In the simplest cai«s a deavage plane is formed at the 
basae of the fruit, which falls off while the pednnde dries and 
decays away. This is the case in Rhus glabra I«. In others the 
separation layer is formed at or near the base of the pedunde, as 
for example in the ground cherry, Physalis firuinosa L. In this 
herb a very perfect deavage plane is fonned in the pedunde. In 
the apple and pear the Beparaticm of the fruit from the tree is 
accomphshed m the same way by the devdopment of a rather 
imperfect deavage plane or separation layer. In some plants, as 
in Prunus americana Marsh , or in Benzoin benzoin (L ) Coult., 
the fruit first falls off and afterwards a deavage plane is formed 
at the base of the pedunde. In the plom the p^unde sometimes 
dries off and is not imm^iatdy sbhd, even though the separation 
layer is formed. When the fruit is produced on panides or 
cymes there are also several methods of procedure. In the dog* 
woods, as in Comus asperifolia Mx., the berries drop off singly, 
and later the fruiting cyme is doaely excised by a smooth deav* 
age plane; while in &e smooth sumac, as stated before, the 
berries drop off m the same way, btit the mndi brandied patude 
remains to decay gradually. In the chestnut (Castanea dentata 


(Marsh.) Borkh.), the stems which bear the bun become (jmte 
woody, but a dnvage plane is fonned and the entire fruiting 
brandi is thus pnined off. 

The writer has had some diflficnlty in looking np the literatnre 
on the subject of self-pruning. 1^' may be hecauae no dis¬ 
tinctive term has come into use for this oommon and most 


interesting phenomenon of our shrubs and trees. The following 
is a list OT recent American papen hearing upon tiiia subject: 


xtts TaXLSASB, Wx. Whea Leavw Appear and aaeoad 

Ann. Rapt Agr. Bxp. Sts., Univ. cf Wlaoonabi, for 1884. p. 59. 

1891 . PotasMt Ano. P. On the Caadug^ff of the Tipa of Rfsochei 
of Certsla Treca. Bntl. Torr. Bot ^eb. /y.* 069 - 069 . 
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1893. Fokastb, Ado. F. On the CasUog^^ of the Tipi of toncht 
of Certain Tr c ea Part II. Buill Torr, Bot. Club, jo * 157-168. 

1900 Bkukv, C E BoUnmcol Notti—The Annual Shedding of 

Cottonwood Twigs Science 19 650. 

1901 SCBAnrintRi Jour U , and Tyirr, Prsd. J. Notes on the Self- 
Fnmiug of Trees Ohio Nat / .* 29-33 

1903 SCHAFFNRR* JoHiT H The Self-Pruniog of Woody PlooU. 
Ohio Nat 2 171-174. 


NOTE ON THE OCCURRENCE OF THE CIGARETTE 
BEETLE IN COLUMBUS * 

Zy Hbusmt Ouokh. 

The injuneb of this ituaect have been reported from different 
points m the United States during the last eight or ten years but 
so far as I am aware no definite record of its appearance in this 
city has been published It may be of interest, therefore, to note 
its occurrence and the conditions mider which it has proven 
troublesome It was first brought to my attention by one of the 
furniture firms of the city who reported the dunage of certain 
^ush upholstered funiituie and d»ired information as to the 
insect and especially in reference to the probability of itb having 
gained entrance into the articles while in their possession. An 
exammation of the furniture showed the plush covering penetrated 
at points and the insect occurring in considerable nomiMrs in the 
cotton immediately beneath the plush and m m^y^^cases, frag¬ 
ments of the plush covering mingled with the ^^ton. Under¬ 
neath the cotton in the filling, no spedmens were'observed This 
evidence seems to show quite conclusively that the insect had 
entered after the covering had been put in place and was not due 
to the presence of beetles or their eggs or larvae in the material 
used for filling. It seems that the furniture had been seut to this 
firm for recovering; kept in their shops but a few da3rs, and 
returned to the owner, and that the injury of the insect had not 
been discovered until some eighteen months after being in the 
shops; and that in the meantime the house had been dosed and 
unused for a period of some six weeks. The condusion Seems 
evident that tiu attack originated in an infestation occurring, very 
likdy, during the time that the house remained unused, the 
beetles gaidng access by means of dgarette packages or some 
infested artide of furniture, and the fact that the artides were 
unused permitted the insect to become fairly well established. It 
may be remarked that this insect is likdy to hecome prevalent in 
many <rf the dties of the State, and tilut prompt attention to its 
destroetka, wherever it Is noticed, iS very important. Where 

*Riiad btfort the Otalp Mata hnAmj of ad in o R New. ta, taBO, 
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oocarring in upholstery the most convenient treatment is to apply 
benzine and gasoline, but of ooune due pr^ution against the 
possibility of any flame cmning in contact with the fumes must 
be taken. The firm in question are to be commended for their 
attitude in the matter, os they were anxious to make good any 
injury that could be traced to their own factories or to negligence 
on th^ part. The fact that no furniture in their estaUunment 
has Aown injury from this insect, along with the fact that the 
furniture was in their possession for so short a time, makes the 
condusion very certain that the infection was not due to their 
rooms or factory being infested The intect as recop;nized in the 
larval stage is a small, coiled grub, nearly white m color, the 
head marked with brown patches, especially on the lower por> 
dims. The adult is a minute hairy beetle, about one-eighth inch 
in length. 

Specimen.s in the department collection have been received 
from Prof. J C. Hambleton, who found them at West Jefferson. 
Mr. Duty reports them in Cincinnati, and a recent Bulletin from 
the division of Entomology, Department of Agnculture, reports 
them as destructive in dgarette packages and other tobacco pro¬ 
ducts In Cindnnati 

The fact that this insect occurs in a great vanety of matenals 
rendMS it of greet importance. Its first destmetive appearance 
being noted in packages of dgarettes gave it its name, but it has 
been observed in a great many different articles, such as starchy 
foods, cotton goods, silk, plush, upholstery, etc 


THE FLORA OF LITTLE CHICKEN ISLAND. 

* Jomr H ScBAFVxaa. 

On the 92nd of last June, I paid a visit to the Hen and Chicken 
Islands which lie in Canadian watere beyond North Bass Island. 
After landing on the Hen Island there was time enough to visit 
cmlymieof the three "Chickens" which accompany the "Hen." 
This was the one farthest south-east, known as Little Chicken 
Idond, the other two being called Big Chicken and Chick Island. 

Uttle Chicken Island is a nestling place for the common tern, 
and the higher part of the surface was covered with tern nests, a 
few of wh^ contained young birds. The island is a rocky nti 
covered with coarse drift pebbles. The central part is simply a 
ridge of large, loose pebbles, without vegetation of any kind, and 
around this is a zone of heriM teaching to the water’s edge, with 
a good-sized bunch of willows on one side, none of whk^ ate 
much over ^ indies in (Uameter. 
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I made a careful aearch for alt the qiedea of jilaiita growing on 
the island, and since such a flon must be qnite transient, it is 
here recorded. Ande from a fear of the lower al^;ae ami fongi 
on tile rocks and dead organic matter, Marehantia p6l3miorpha 
and several mosses were the only lower forms present. Fifteen 
species of seed plants were determined, and there may have been 
several more spedea of Polygonum, but they were not mature 
enough for satufactory determination. Following is the list of 
spedes* 

Bch i n o cb loa cnu-gidU (L.) Boinv. 

Agtortu alba L 
Avena Btlva L. 

Sallx am>gdaloidM Aadr 
Ulmw amerlcaiia L 
Polygonum lapollufolinm I< 

Polygonum perucarla I,. 

Atriplex haatata L 
Scutellana lateriflora h 
Lycopua amerkanus Muhl 
Cephalanthua ocadentalu L 
LepUlon canadeuK (L.) Rntt. 

Bidens frondcMa L 
Bidens connata Muhl 
Ctrduna sp. 

Of these the Avena, Ulmus, Lycopus, Cephalanthua and 
Carduna were leading a very precarious life. It will be seen from 
the list that there are only two plants which have bathed fruits. 
Pour have adaptations for wind distribution and may have been 
carried m this way. The other nine have small seeds which may 
have floated over from neighboring islands or they may have been 
carried in the mud sticking to the feet and feathers of birds. An 
apple was found washed auore, but there would be little chance 
for such a plant to gain a foothold on the island. It is probable 
that most of the se^ which arrive find it impossible to estatfliSb 
themselves, because of the limited amount of soil and other 
adverse conditions. 
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COMPASS PLANTS OF OHIO. 

Kabsist O. Bdu. 

The name “compoM tdant" was first given toSd^/um 
ladniatum, commonly called Compass jdant or Rorin-wced, one 
of t)bs family Compositae and fonnd on the prauiea of North 
Amenea. It is the best known of this daas oi pbata and affords 
perhaps the best illustration of them. The name originated wi& 
the hnnters on the prunes who observed that the Inves had a ' 
pwuUar vertical position with the edges pointing north and sonth. 
Even under cloudy skies they were imle to make use of this pecu¬ 
liarity as a guide to directions. 

The vertical position of the leaves is due to the twisting of 
the leaf-blades; tbia seems to be confined to those plants whidi 
prefer open, sunny places and whidi grow in the wannest parts 
of the year, and to this we may look for an explanation of the 
phenomenon. The full effect of the sun’s rays upon the leaf 
during the hottest part of the day, especially on the prairies 
where the temperatnre sometimes rises v^ high, would cause an 
over-heating and an excessive amount of transpiration which 
would be exceedingly injurious to the plant and might cause its 
death. To avoid this the leaves twist so that they have what is 
called the " profile position,” the sun’s rays falling directly upon 
the edges at mid-day and upon the surfaces only at morning and 
evening. It is interesting to note that when compass plants are 
found mwing in damp, shady places, the leaves have the ordin¬ 
ary position, 1. e., not vertical or twisted. This placing of the 
leaves horizontally in the shade and vertically in dry, sunny 
places may be seen in many plants, mcluding shrubs and trees, 
though in only a few of them do the leaves have a north and 
tonlln position. The name "compass plant,” however, is not 
restricted these last. 

The following is a list of our Ohio compass plants: 

I^setnca Scarlola 1< Prickly Lettiice. 

Ltetoea viroas h StrongHKcnted lettuce. 

SUpfaium hcimstum 1. Compass-plsat, Rorin-wced. 

Brige r oa PhUadelj^ictu 1. ^tladelphia Pleabsiie. 

lactoaria Ksnosa (Im) Hill, Button Snakeroot. 

Grindelis aq u arroia (Ph.) Duval. Braad-leavcd Gwa-plaot 

Of these, iMtuea vins* (formerly confused with Z. SearMm) 
and ErigtreH PMaddphiteua ate very common. In the latter the 
twisting of the leaves is espemally noticeable in the firing, 
although they do not have a north and south position. SiipUum 
taeinicUim is found on the prairies in the northwestern part of 
the State. * 
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A RECORD OF OBSERVATIONS ON THE 
DANDELION. 

J D SiUKim 

The following obaervations were made by my aon, Don C. 
Simkina, upon two dandelion heads. One was studied from May 
lo to June 4, 1901; the other from May la to June 4, 190a. 
Observations were recorded three times a day—morning, noon 
and night In the notes below " No. One " refers to tte first 
head its scape; “ No: Two”^ to the second head and its 
scape No. Two was the more typical specimen. 

The dandelion grows in a funnel-shaped opening which it 
makes at the surface of the mund. No. One remained in this 
funnel for two days after beiug discovered, without lengthening 
Us scape ; No. Two did the same It was five days idter No 
One was discovered before it bloomed; after No Two, eight 

Beginning at seven o’clock in the morning, it took one hour for 
the head of No. One to open the first morning it bloomed, and in 
about five hours it began to close It took one hour to fully 
close. Only the outer half of the flowers bloomed the first day 
In opemng and closing, this head made the samerecord the second 
day, except that the inner half of the flowers were also in bloom 
On the third day the head opened a short tune. No Two made 
the same record On some days the dandelion remains in Uoom 
nntil later in the afternoon 

After flowering No One required fifteen days to ripen its seed; 
No Two, nine The cold rainy weather delayed No. One 
When the frmt on No One was ripe it took forty minutes for the 
head of pappus to open. The plant made a mistake, for it 
rained and washed a port of the seed off, while a part hung on 
for three days; but rasibly it could dot wait any longer, for it 
had been delaj^ by four days of rainy weather, except the day 
before the he^ opened. No Two opened in the same time, the 
wind rose and the parachutes were corned away—all on the same 
day. In fine weather you will see many pappus heads in the 
forenoon and but very few m the evening All the seeds in Nos. 
One ud Two seemed to mature. This plant is so very numerous 
that many insects are induced to aid in poUinatioo. 

During some days, as well as some nights, the scape does not 
miL In No. One it grew durmg ten nights; in No. Two, 
duriw thirteen. In No. One it grew daring seven day-times; in 
No. Two, during nine. At certun times the scape makes a rajud 
growth. No. C^, on eadi of two non-auooeasive nights, grew 
one and one-half indies, and durmg another night two inches. 
No, Two Ingthened one incKou each of two non-aucceasive 
nights, two inches on one night, and four and one-third imhes 
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-during another. No. One never grew one inch during any day* 
time exce|>t once; No. Two lengthened one inch in one daytime 
and two Inches in one other. No One lengthened rapidly during 
the last three days and nights juat before it completed itsgrowth. 
No. Two did the same, except that it grew an dghth of an ludi 
after the seed had been scattered, probably owing to a shower 
No. Ow did not grow any for Uitm days and nights just before 
openiilg the bead of pappus, but the weather was cold and rainy; 
No lengthen^ very rajadly during the three dajm a^ 

nights juat tefore- scattering the seed, probably because the 
weather was warm and windy, with a slight shower the night 
before the head opened No. (tee did not grow any during the 
three days and nights just after blooming, probably because its 
strength ha^ been exhausted in flowering, No. Two did the 
same. This was the longest penod of Test from growth that 
either plant took The scape of No. One grew over an inch 
during the days and nights the head was in bloom, No Two, 
two inches No. One grew one inch during the day and night 
just before blooming, No Two, four and one-third inches the 
night previous to blooming—its most rapid growth 

In No. One, previous to blooming, the scape bent over to 
lower and protect the head, but became erect the night before the 
head opened. By this process the head was elevated over an 
inch. No Two did the same. Along the roadside this process 
often makes a difference in elevation of the head of four inches, 
especially if the neighboring vegetation is growing After 
bloommg the scape of No. One agam flexed to lower and protect 
the head while the seed should npeii. By the scape's at4>uming a 
compound airve the head stood erect The scape became straight 
and vertical two days before the seeds were to be scattered, thus 
raising the head an mch more than it otherwise would be. Along 
the roadside this change in the direction of the scam often 
elevates the head as mudi as nx inches. The record for No Two 
WHS the same as for No One 

In No One the corollas died and dned in about five days after 
blooming, and at the end of three more the growing pappus 
stalks pu^ed them off; for No. Two no record was made In 
No. One the {dant was five days in reflexing the scales of the 
outer involucre; hut after they were once down they never again 
became erect The same was true of No. Two. In No. One 
the scales of the inner involucre curved outward near their middle 
to permit the flowers to bloom, but became erect in the evening 
and at night to close the flower. They also remained erect while 
the SMd was ripening. When the head of pap^ was ready to 
come out this waa accomplished by the recepUu^s changing from 
a concave dUk to a convex one. This meaumkal device not only 
opened up the head of pappns, but reflexed the involucres at 
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their hue. They never agahi left this pontion.' No. Tud made 
the same record. The jpeppus disk is also concave until it her 
comes oonvexed to help open the pomms head. While it is 
concave the pappos hairs stand erect and parallel; but by becom¬ 
ing convex the forces the hairs to radiate like the stays of 
an open umbrella 

In No. One, the bead faced the sun from morning until noon 
while in bloom; No. Two did the same. But this seems to be a 
rule to which there are exceptions. 

After the seed is scattered the scapes 0009 wilted and fdl to 
the ground. 

In No. One the full length of the scape was twelve indies; in 
No. Two, nineteen inches The grass was taller around No. 
Two. In tall grass or m a pile of rails, the scape<raay readi a 
yard m length and stand erect most of the time, w&de on lawns 
that are frequently mowed they are usually short. 

No. One grew in the back yard, on the northwest aide of its 
bunch, and when the scape flexed it always bent in that direction. 
No. Two grew near the same place, on the south side of its bunch, 
and when the scape bent it was always in that direction. Of the 
76 records made of No. One, 28 were marked "rainy" and 18 
"cold”, in the 68 made for No Two, 11 were marked "rainy" 
and 8 "cold." 


PREHISTORIC ANTHROPOLOGY. 

[aBRK ACT] 

Addreft of the Rctinng President, Mr. Mills, Delivered it the November 
Meeting of the Biobgictl Club, st Orton HtU. 

Mr Mills gave a review of prehistoric Anthropology, which is 
accredited to the scientists ot Denmark, who bad stamped the 
meaning upon the word Anthropology, d^gnating it as a science 
well recognized and as definite as the science of Botany, Chemistry, 
2 Soology or Gneology, He also reviewed the obstacles encounter^ 
by the investigators in the study of ^historic Anthropeflogy. A 
great many of the discoveries were due to the persistence of Pro¬ 
fessor Steenstnip, one of the Commissioners of Denmark, who 
first discovered that prehistoric man had the domesticated dog by 
fining bones that had the appearance of being gnawed. By 
ap^ying these observations to the village sites of Ohio, Mr. Mills 
was able to discover at the Baum village site along Paint creek, 
and the Gartner Mound along the Scioto, a number of bones that 
had the appearance of being gnawed, and this led to the discovery 
ot the domesticated dog at this place. These bones were after* 
ward sent to the National Museum, and there Identified and 
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described by Profeasor P. A. l,acas aa a apedca mncb the aizeaiid 
proportion of the bull terrier, and reaemblingvery much the dogs 
found in the old village sites in Texas and tne old Pueblos. 

Mr. Mills also stat^ that at the present time in sU Buiope 
every dolman and village site is known to the scientist; the 
bordm of all the inland lakes have been studied with cate, for it 
was thought that numy of them were sites of sunken forests, and 
many of Siese sunken trees could easily be detected in thne of low 
water. But as investigations went forward it was soon diown, 
afUfr lifting one of thoM trees from its bed, that it was a sharp¬ 
ened pile, bearing evidence of human worlonanship; that these 
had been driven into the ground and the tops of th^ piles in the 
remote pest served as the sites of the hmnesof these early psople. 
At the same time a study of the various implements found in the 
shell heaps of Denmark and m the inland lakes of Switzerland 
and dolmans of various parts of Surope, brought out the fact of 
the similarity of the implements of these different countnes. 
Therefore, by reason of this similarity, the scientists of that time 
were able to determine the prehistoric ages by comparing the dif¬ 
ferent implements of these vanous countries and the recognition 
of the resemblance between them, and by so doing they were able 
to correlate and identify the culture of early man. It was also 
found in later years, as the knowledge of prehistoric world 
increased, that this great similarity of Suropean imidemrats was 
found to extend to the Western HemisfJiere; that practically all 
of the implements and ornaments made of stone, bone and shell 
found to Europe could be readily duplicated in the United States. 
Ever since the establishment of the science of Anthropology the 
question that has been uppermost in the mind of the anthropolo¬ 
gist is to find out the orgin of the people that inhabited tliis 
country In relation to their unity or diversity the scientists of 
** thif country have been accepting the evidence furnished by crane- 
ology, by language and by social institutions of the American 
tsiM and their predecessors. 

Dr Morton, in 1839, brought out the idea of the homogeneous 
physical characteristics of the abori^nees of America, extending 
from Terra del Fuego to the Arctic arcle, and it has been accepted 
without question, and has more recently been made the basis of a 
wi^ly compi^ensive deduction Other scientists briieve that 
the American Indian is essentially separate and peculiar, a race 
distinct from all others. 

A review of all the theories advanced on both sides was extens¬ 
ively discussed, but the speaker could not bring out all the points 
that may be pr^uced to show the unity or the divenity of the 
human race, tnit was sure that the student of antbropok^, with 
the wealth of material and opportumties now offended, will be 
able in time to solve the problem which for the last three-fonrtbs 
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of a century has been troubling ua, namdy, fhe nroblem of the 
unity or the diversity oi prehistoric man in Amerin. 

Mr. Mills also reviewed the work of the Ohio State Ardiaeo- 
k^ical and Historical Society at the Baum village idte along Paint 
creek and at the Gartner Mound along the Scioto. At the Baum 
village the work this year fully demonstrated that the people 
lived in small dans or family groups; that these dans had their 
own burial grounds, refuse pits, etc. Bxfdoratlons carried on in 
previous years developed no b^als havmg earthen jars plabed 
with thetm However, during the mt year's work burials were 
found with earthen jars placed at the head. These jars invaria¬ 
bly contained a spoon made of ocean shell or the bade of the 
common land turtle, cut in form to be used for the same purpose. 
In other jars large awls were found, which were no doubt used 
for conveying food to the mouth. 

The lig^t that is thrown upon one brief period of the past by 
the study of these village sites, surrounded as they are by the 
mounds and earthworks of that by-gone people, testifies that they 
were agriculturists as well as hunters; that they lived in the 
family group or clan ; that each clan was versed in the manufac¬ 
ture of pottery, ornaments and implements, that they had the 
domesticated dog, and that this dog resembles very mudi the 
dogs found in the Southwest and even in Mexico Moreover, 
these peojde had communication with the world other than their 
own mibitation, as is evidenced by the intercourse with which 
they obtained mica, copper, obsidion and ocean shell. 

The latter part of tne summer was devoted to mound work, 
and the Gartner mound, situated about six miles north of ChiUi- 
cothe, was thoroughly examined. Here very many new and 
interesting things were discovered. I<arge pieces of perfect 
pottery were found with burials, and in some cases the material 
ready to be made into pottery was placed with the burial. A 
large jdatform was uncovered, extendmg thirty-four feet east and 
west and twenty-three fMt north and sooth. The platform was 
made of tamped clay and covered over the top with i^es ranging 
in thideness from six inches to two and one-half feet; these 
ashes were filled with animal bones, implenients and ornaments 
of these peojde. In all forty-four sikeletmis were removed from 
this mound. %venty-five on cent, of these skdetons had imple¬ 
ments and ornaments placed with them. Great quantities of the 
canine teeth of the mountain lion and w«df were round, also huge 
shell gorgets set with peaik. Takmg it all in aU this is one of 
the most interesting mounds examinra in this section. 
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>'SOME CLIMATIC CONDITIONS OF OHIO. 

OTTO F JANNINCH. 

Plant Kcolog> has to do with the adaptations and mollifications 
of plants to each other and to the outside world In taking up 
the study of plant ecolog\' it is necessary, therefore, that factors 
ivlcrnal to the plant be taXen into lonsideratioii. We must stud> 
the eiiMionment ot the plant as well as the plant itselt, 

ProhahK a majority of the factois which make up the environ¬ 
ment of plants and thus have to do with plant ecolog> fall withm 
the domain of meteorologx Light, temperature, wind, and 
^loMfture (in its different forms) are all very important ecological 
factors and to Iheir vanatiuns both singly and in combination are 
due most of the characteristic diilerenccs in the flora of different 
regions 

Practical w'orkers along the different lines of plant production 
must keep within mure or less definite limits detemnued by me¬ 
teorological conditions No farmer, orchardist, or gardener can 
w^ell afford to ignore such thingn and much less can the ecologist, 
working more or Icsa upon a theoretical basis, expect to accom¬ 
plish much without taking mlo account these various meteoro¬ 
logical factors 

In connection with Prof SchaffnerS work on the fdoiit ecology 
of Ohio the writer has endeavored to work out the general 


* Read before the Ohio Academy of Science, Nov. 190a, Columbus, Ohio. 
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meteorology of the state as for as it may have some part in the 
ecology of the region and It is the object of this paper to pneseut 
the rthulte of such invtbtigations. 

In view of the two very important requisites to ti^tworthy 
averages ;—(«) records running through a long period of yean 
and (^) os unifonu distribution over the State as possible, the 
following statious were selected as rqiresentiug the meteorologi¬ 
cal conditions of Ohio Ashtabula, Cleveland, Findlay, Mont¬ 
pelier, Sandudry, Toledo, Wooster, New Alexandria, Columbus, 
Milligan, Manetta, Portsmouth, Clarhsville, Cindniiati, and 
Greenville. 

These statious have recwds ranging in pcnnt of duration from 
six years at Ashtabula, eight jears at Milligan, and ten years at 
Montpelier, ou up to tweuly-fuiir >ear>i at Columbus and thirty- 
two years at Toledo, Clc\ eland, and Cincinnati. Although it is 
claimed generally by meteorologi.sU that a longer record is neces¬ 
sary for accnrate averages than is ret possessed l>y some of the 
stations named, it is believed, ui view of the unitonnilv uith 
which the stations having the shorter records have checked up 
with those haring longer records, and in stew of the fact that m 
cases of doubt records of ueighbonng stations were in several 
cases consulted, that very fair general averages have been obtained 
and that longer records wiiTuot ninteriall> alter our cbaits 


PuRciPXtATio^* Totai. (Plate III Map II.) 

Taking UI) first tl^ subject of precipitatiou we find no \’ery 
great range in th^onnal annual amount. The valleys of the 
Ohio and Miai^lliverb ha\'e the grdiatest precipitation, about 
forty inches peijvcar, while the valley of the Maumee River has 
the least,-—thirty-five inches. 

^Snowfall (Plate III Map I ) 


Precipitation in Uie form of snow ^ows an entirely different 
' set of averages from that of the total pnramtatiou. nqrdicm 
part <#the state shows some very striking extremes. In,l«ss 
oun one hnndred mOes along jthe ahme m Lake ^e,—from 
Sandusky to Ashtabula,—'the annual anowftll rises from thirty 
to sixty indies. Sonth frxmi Ashtabula the snowfall decrees^ to 
twenty incims in 150 miles, while a Uny drojeti thtoqgh the «en<» 
tnl pert ol the state from north to south would oeverin sootnildi 
a range of but ten inebsa of snowfall. 
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MAXntVM MonYBLY PsitcmTATION. 

Another phliM (A the subject of predpitatioB which is of some 
importune ecologicBlly is that of the maximum and minimum 
monthly pra^tation. The records here again indicate very 
inttfiisting dinaxmces in the state Throughout the bouthweetertt 
pof^of Ohio March is the wettest month of the year The range 
'waS'mm 5,69 in. at Cindnnatt to 9 oa in at Portsmouth for the 
region having the maximum precipitation in March With the 
exception of Milligan, with a maximum of 6.64 inches 111 June, 
the remainder of the state has its rainiest season in Jnly with 
maxima ranging from 4.63 inches at Cleveland to 6 95 inches at 
Ashtabula 


Minimum Monthly Prhcipitation. 

For the minimum monthly preapitatiou fourteen of the fifteen 
station 4 report October, the range being from o 85 inches at 
Clarksville to 1,39 inches at Ashtabula The one station not 
agreeing with the above was Sandusky with a minimum of 0.95 
inches in December 

Rainy Days. (Plate III Map III.) 

The region bordering Lake fine, as might be suspected, leads 
the state in the total number of rainy (or snowy) days per year 
Cleveland has precipitation 150 days in the vear, while in the 
extreme northwestern and in the southeastern part of the state 
the number falls to below 100 

^ Clsar Days Pbr Ysar. (Plate III Map IV.) 

Sandusky reports the least number of dear days (te) while 
Ashtabula rep<^ the grMtest number,—over 160. Just why 
this should be is rather difiBcult to say. It waa thought that 
perhaps some of the difference might be due to the sbortneas of 
record at Ashtabula (6 years) or to a lack of uuifonnity in sky 
ofaaervations at different stations, but the examination of the 
records 6t neighboring stations seemed to confirm the rdiabiHty 
of Ashtabula's records as averages of that locality. 

Cloudy Days 

The number of doudy <lays ‘follows about the same order as 
the liriny days. A shnp running south and west from Sandusky 
'to Clneiouati riuougb um central part of the staler indudea the 
.heiYttiig the greatest number of doudy days. Saadushy 
leine with per yehr 



34* 


The Okto Naturditt 


[Vol II^Ke.3» 


The foUowitif table gives the above data in tabular fom, 
complete for ea<m station 
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Muan Tskpskaturk (Plate IV Map V ) 

Taking up now the temperature of the state we find a normal 
range of 6° P —from 49^ F in the extreme north to above 55** 
1 111 the south The annual ibothermb 1 ary quite regularly a ith 
the latitude excepting m the north central part of the state as the 
map will bhovs 


hxTRXMF Maximum TsMPSitATTiss (Plate IV Map VI ) 
The highest temperature ib nonnal]> reached in the latter part 
of Jul> The onl> station differing from this was Milligan 
with a maximum of 100° F ou August 11 The other fourteen 
btations ranged in extreme maxima from 100** at Portsmouth 
down to 92” at Greenville and 93** at Ashtabula 


Fxtrs^ MiPimum Tmmpbratvrb (Plate IV Map VII ) 

The extreme minimum temperaturea vary by twice as many 
degrees as do the extreme maximum At Portsmouth the aver 
age of lowest records is one degree below rero s^ile Montpdier 
averages thirteen below and Milligan eighteen below zero The 
time of the coldest averages in about January 94 at ColumbuSr 
this being the earliest and February 7 at A^itabula As has 
been previous^ shown by Prof Moseley m his Sauduaky 
'Wma, ' Ke drtmng eastward in Z^alcc Bne may proloiw l^e oedd 
scSni at pmnta toward the etstem end of the XfUee Ihia pn^ 
r ably exidauis the lateness of the reoorda of eactremea at Aahtg- 
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boUu The average f«r Milligan juat riven I think is probably 
too k>w. The records have kept lor only eight yean and 
dniing thi4 tune bM occurred the exceptionally low temperature 
of t8^ vHiieb must necessarily have unduly influenced Cbe aver¬ 
age. Vet it must be acknowledged that the le^on about Perry 
County and nor thw e s tward shows very low maxuna; throwing out 
aHogpther its two lowest reoorda. Milligan would «tUt hcdd the 
bsw^ minima among the fifteen stations,—or, even leaving 
Milligan out altogether, the map will still remain practically 
unchanged. 


Avbbaob Bxtbehb Rangb OB Tempbatubb. 

(Plate IV Map VIII ) 

By average .extreme range of temperature is here meant the 
difference between the average of extreme mmimutn temperatures 
and the average of extreme maximum temperaturev 

Considered thus the smallest range (The most equable temper¬ 
ature) is to be found along the shore of Lake Ene and in the 
immediate vicinity of the Ohio River, while the region of greatest 
extremes occurs in a strip commencing at the northwest corner of 
the state and continuing boutlieastwairi reaching its culminating 
point in Perry Comity, not more than fifty miles from the Ohio 
River, where the range is as small as anywhere in the state,— 
(Milligan 115” range and Maiictta too**) 

The greatest ranges among the fifteen stations for any individ¬ 
ual year were, as far as the records showed, at Milligan in 1899. 
140" P (39” to loi”) and at I'indlay the same winter, lai^ R 
(aa® to 99") 
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Ji NRiNc b on Some Climatic Con hUoi a of Oh o 


Bxplaration oif Mai»s 

Map I Mean Annual Snowfall in tochea of gnow 

Map 11 Mean Annual PreciptUtion in tnchca 

The blank apace denotes areas of less than ^ inches of wccipilation 
the medium dotted 35 to 40 inches anefthe hca\3 dotted over 40 
inches 

Map 111 Avenge Knmber of Days per >ear in whkh Preciintalion Occurs 
The bUnk space repreMts areas of less than 100 days and the jocces 
Bvely darker areas re^wctmly loq to 133 125 to 150 and thv 
darkest 150 or more days 

Map IV Average Number of Ctaar Days per year 

The clear days increase from da^kau ana }fim than 73 thfoc^b the 
■uiLiasilv^ lighter pendoDs up to 150 or more in, the blank opace 






Kxpi AtiATiozc OF Maps 
Map \ Mean Annual TempcTAture 

Ltnc4 denote mean temperature for the year raainnK from 40 to 55 
degree! Fahrenheit ^ --e 

MtP M Moon Maximum Tetnperattirc 

Lines poM through pomta liaving thi same aven^ of maximum tem- 
peratnres Luies differ from each other hy 2)% di^prees Fahrenheit 
Map \U Mean Minimmu Teupeimtuie 

Lmet paw through pomU having the nme average of extreme mini 
unuffl tempentufe The Imce differ from each other by flee dwreea 
Pabmheit 

Map Vin Mean Annual Jftange of Temperature i 

L4iiea pew through pomta having the oame average fange faetween the 
evtxetateinimmumaiid eitceme maximum temparature of the year 
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FASCIATION 

IniUNA C Ridduc 

The phenomena of faociation are sufficiently sinking to attract 
the attention of the most casual observer and the mdformation 
occurs so frequently that nearly every person has one or 
more cases of it It manifests itself usually by a reniorkahle 
broodenmg and flattening of thq stem crowded phyUotax> and 
often spiral twisting and splitting of this broadened axib although 
the portion of the plant affected and tlie exact character of the 
growth vanes with the nature of the plant Those ha\iug the 
rosette habit throughout their entire life as the common dande 
lion show fasciation in the peduncle of the inflorescence In the 
thistle ( Ftg’ 2 ) which has the rosette habit dunug the first > ear 



Fig 1 a -UtaHikni ^ 4 i 6 ^htws 

and 1$ stemmed during the second year it has only been observed 
m the second • growth and affected the entire stalk In 
the hefhy|& hollow stemmed plant of a^aritvus, 

I entire stem was found fssciated and matde was 

found a reversed cylinder having the delicate cpuknnal layer 
within and a well developed nng cn fibro vaacqlar tissue surround¬ 
ing it ^ In the kaVca were so closdy 
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compacted that the stem was entirely concealed while the top of 
the stalk was twisted down. In wo^y pluita fasciatcd stems are 
nearly alnmys i^t or twisted, often both, as diown in AikmOuu 
glanduhsut {Pig. i, a.) 

Paaciation is found frequently 

I occurriDg in many cultivated 

plants; the flowers, hyacinths, 
gladioli, nardssus, vimets, gerani- 
ums, nasturtiums (Tltj^oesAum); 
the garden vegetables, cabbage or 
Brassum.ftffermiea, and beets. Seta 
vu^aris , and trees, Pinos, Thuya, 
Taxns, ^lix, Alnus,Ulmos, Prnnus 
and Populos. Several plants are 
cultivated only in their fosdated 
form, the most familiar one being 
the coxcomb, Celona cristata, I,., 
and to this peculiar distortion is 
due the wide crest so greatly desired 
by the flonst. 

That It is possible to transmit the 
tendency to f asciate we have as proof 
not only the coxcomb but the remits 
of experiments carried out by De¬ 
Vries, with eight different plants in 
all of which fasciation proved to be 
hereditary. The percentage of fas- 
ciated sei^lings in the fourth gen¬ 
eration was 40: while in the uth, 
a I per cent, showed marked fesda- 
tion. Wherever there was a tend¬ 
ency to revert to the normal it seem¬ 
ed to result from scanty nutrition, 
while where abundance was sup¬ 
plied the number of fudated plants 
was in great predominance. 

Goebel in his “ Organography of 
Plants," states that it is dlflB^t to 
answer the question as to the cause 
of fasdatipn. He dasses it under 
, tnalformations which appear MOn- 

)r««ut«d Thi.i^0hni««i taueously and are not cai^ by 

external conditions although theae 
may c«^ the deformity forth. Other 
authora suggest various causes which ate many times wholly 
contradidory. Union of several stmns, flattening of one growing 
point, over nntritioa, lack of notation, dedinf of yitgl enetgp, 
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injury cembiaed with Huperabundance of food, and shortening of 
the imiy axis have all been suggested and m many oases are 
supported by apparently convinang proof Faaciaticm to a slight 
degree was {v^uced expenmentally by the wnter Sturdy 
sewings of the lima bMH were selected and the plumule 
remov^ before the cotyledons were wholly expanded Adven 
titious buds appeared m the axils of the cotyled^, much crowd¬ 
ed together and compressed between stem and oo^leddns and 
several of these gave nee to faaciated growths In Uiis case the 
amount of stor^ nutnttoii was that required for the normal 
seedling Development was arrested by the removal of the 
plumule so that the independence of the plant was delayed Buds 
were crowded and there were seversl closely placed tc^ether 
But what the intenial disturbances are that i^ve nse to tins 
peculiar development even the best of aiithonlies hesitate to state 
positively 

Fasaation has been knovm to occur in the following plants 
that are reported in the Ohio Check List The nomeiidature is 
that used in Bntton s New Flora 


Zea may* 

Aaparaffna officinale 
Salisc alba 

' vitelhna 
Phytolacca decaculni 
Rannncnlua abortiTUS 
ocru 
bulboana 
repena 

■eptentnonalia 
Beiheru vnlaani 
Lcpidlimi campestie 
Buna bona paotona 
Hatptru matronalia 
Spines aalicifolia 
Pragaria veaca 
TriMiom pntBuw 
repent 

\inorplia fnitwoaa 
Robtnla poeudacacia 
Tfinn*n nntilmiinniti 
AUanthna glaiidnlonu 



Omfca bieimis, 


Gaura bienntt 
CoiivoU ulut aepiiini 
arveiitnt 

M} oeotu paluatna 
arveiiau 
bchium vulgare 
Mentha aqnatica 
I tnam cona Icntit 
Antirrhinnm m ijut 
Ihgitaht purpurea 
Plaotago rngclii 
Oiptacns tylvrttna 
Campannla npunculoidet 
Cichononi inlybus 
IiContodott anlusiiMte 
Tngopofon pomfolint 
Tormcniti taramonfu 
ljutnca aaUva 
Bellu ptreanit 
Engeroa phtladclphictw 
ftndbcckia hnta 
Antbemis arvetieu 
nobiltt 

Chr> wsthemutn leucantlietnurn 
Carduut fainoeolatua 
anrctuli. 
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THE DEVELOPMENT OP THE EMBRYO-SAC AND 
EMBRYO OF CLAYTONIA VIRGINICA.* 

Mici.viij.B Thokston Cook 

Claytonia virginica Unii. was selected as a type for class study. 
The number of interesting points led me to complete the aeries of 
preparations and prepare the Fesulta for publication The wide 
dibtributlon aud the ease with which the material can be killed 
and prepared for class work may make it an equally desirable 
type fur others who may wisli to study a dicotyl w'lth unequally 
developed cotyledons 

MRTRODS 

The material was killed and fixed in Fleming's bolution, passed 
through the alcohols, imbedded in paraffin aud cut oh a Minot 
microtome. In moat cases the sections were cut rather thick 
For Uw very } oung btages only the calyx was removed. The 
fluid will penetrate the ovules r^ily until they are old enough 
to change their color from white to brown or black ; after that it 
IS necessary to puncture the integuments. A combination of 
aniliii safrauiii and gentian violet gave the be'tt results, 

MRGA8POKB8 AND RMBRYO-8AC 

The single archesporial cell is hypodermal in origin, and can be 
easily recognised from the surrounding cells of the iiucellus. 
From this a single tapetal cell is formed, which may divide again 
either by anticlinal or periclmal walls (Figs. t. 24 ) In a very 
few cases three tapetu celts were ohserx'ed (Fig a 4 ). Pour 
megaspores are formed in the usual manner (Figs. a«, 24 ) The 
lower or functional megaspoie enlarges at the expense of the three 
potential megaspores and the tapetal cells (Fig 3) The func¬ 
tional megaspoie now enlarges, giving rise to the two, four and 
eight celled embryo-sac in the usual manner (Figs 4, 5, 6, 8) 
In the four-celled stage the nuclei are approximately equal iu 
sise In the eight-celled staRe the synergids are very large and 
pear-shaped, and at least one insists until a very late stage in the 
developt^t of the embryo (Figs. 9, 10,12, 13, 14, t6, 18,}. The 
egg is slightly larger thou the ssmergids and very similar in 
appeartmoe; while the polar nuclei are comparatively large (Pin 
6, 7). The antipodals are somewhat wnaller and cut off from the 
sac by deHcate but definite walls (Fig. 6), and alwa)s occupy 
about the same relative poaltion to each other. 


* OoBtriboUottB frontlw BqImkbI of Ohio BUte tfulvcnll^ X. 
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The antipodal* are abaorbed very early (Pig 8 ) and the aac 
enlarges very rapidly especially frw the antipodal end fomung 
almost a complete cmde and enclosing a mass of the baaid odls of 
the nucellu^ in the center of the camphylotiopons ovule 
Fig 33) The first division of the endosperm occun at about the 
tame time as the first d vision of the embryo iVfter that it 
divides very rapidly forming the typical pentdieral endonienn* 
lining the embryo sac (Pig 16) At the antipodal end of the aac 
the endosperm is always more dense than in other parta of the 
sac (Fig 17) and probably makes Uie absorption of the nucellus 
more rapid The micropyle and the pollen tube (Fig 16) were 
very dear m many preparations but the act of fertilization was 
hot observed HoweVei‘ several cases were observed Which indi 
cated that the second sperm nucleus might mute with the two 
polar nuclei but were not sufficiently clear to draw a conctusioii 

BKBRYO 

The fertilized egg divides by transverse walls to form three or 
four cells in an axial row (Figs 9 13) Typically the row con 
Slats of three cells develop^ in acropetal older The upper of 
thoe cells next divides by a longitudinal wail (Pig 10) This is 
followed by a similar division m the next lower ceU (Pig 11) 
The two upper cells now divide by longitudinal walls at right 
angles to the first thus forming a quadi^t (Fig la) In the 
meantime one or more transverse walls have b^ formed in the 
basal cell thus lengthenmg the suspensor The embryo proper 
IS now usually composed of three or four tiers of cells (Pigs tt 
14 15) Ba^ tier of cells divides first longitudinally and then 
more or less irregularly by both transverse and longitudinal 
walls forming an embryo a^ost sphencal in shape but slightly 
larger on the side away from the funiculus (Figs 13 14 15 16 
18) The protoplasm m the upper two thirds of the emb^o is 
usually more dense than m the lower one third (Fig 16) 

The suspensor onginates as a smgle cell (Piga 9 13) This 
cell usually divides by the formation of transverse walla (Figs 
13 14 16) but occasionally divides by longitudmol walls (Pig 
15) The formation of transverse wi^ is followed, by a longi 
tudinal division in either one or both cells (Figs 16 18) After 
tfaas It was impossible to follow the divisions However it 
always remains short but bec o mes very much widened (Pig 19) 
as a result of longitudinal division By the tune the embryo has 
reached thre^omtha full size the sos^sor has uansUy diasp> 
peared (Fig To) 

The cotyledons ongiiiate<^t)m opposite points of the almost 
qihencal embryo (Fig 18, c c) The outer of these two pomts 

* a«silMlcr Dr OotwtMlniaiaa Wber dit lI0*sMkiSM d«r DtoMytoSMMB Undo* 
■pmu KMAeUdXl^CO afcad.d nhterilwelMrw iSIs 
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grc^ very and gives rise to the very large ootytedon 

(Pig. 19). This cotyledon grows very rapidly and corves into 
almost a complete cirde (Fig. as). The inner point of growth 
makes very little Increase in size and forms the inner rudimentary 
cotyledon, which now appears as a small projection almost at 
ri^t angles to the large cotyledon (Figs 19, 20, 21) 

^The {dumule originally stands at the upper end of the axis of 
the embryo (Pig 18I, but with the development of the large 
cotyledon it is pushed to (me side, so that in the older stages it 
appears as a lateral plumule (Figs 19, 20, 21) 

The development of the calyptiogen b^ns in the dermatogen 
and in the cells just above the siupensur (Fig 19a), and gradu¬ 
ally extends oirross the tip of the embryo The loot cap is rarmed 
in the usual manner, by transverse divisimi of cells in this layer, 
and about this time the suspensor begins to disappear 

SUMMAEV. 

1. Normally four megaspores and tWotapetal cells are formed, 
the lower megaspore cell forming the embryo sac m the usual 
manner. 

2. The first five or six divisicms in the formation of the 
embryo are quite regular, but the succeeding divisions are very 
irregular. 

3, The suspensor is at first filamentous, but becomes massive 
by longitudinal divisions It does not contribute to the forma* 
turn of the tissues of the root-tip. 

4, Only one cotyledon develops and it becomes very large; 
the other cotyledon remains rudimentary and gives the mature 
embryo the appearance of a monocotyl. 

I wish to express my thauks to Professor J. H. Schaffner, of 
the Ohio State University, for valuable suggestions in tbe com* 
pleticm of this study. I also wish to express my thanks to three 
of my former studrats in DePauw University, Mr. J. W. little, 
Miss Nellie Inwood and Miss Helen Powell, for valuable material 
and preparations. 
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EXPLANATION OP PK-URPS 


In Ihe drawlnsi T Utr vlnodand ■ B and 1 camera lucida were uaed biga i to K a 
No 6 /etaa ocular and a i x B and L immeralr ii ni Plga 9 to ai a No 6 /el«a n«.u 1 ar and 
a No 7 ZeiMOlutcUve In Pig » a No 4 I dts ocular nud a Ko ^ Lelta ob}et.tlve 
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Archeapurial cell ami two tapetal Lclla 

One tapetal cell and bcgfnnmg of the aecond dlvielaii In the fotmation of iht 
niegaapore* 

Pewr niegaaporea and three tapetaleclla 
Puttctlonal meganporc 
1 wo>cclted aai. 

hour-celled aac. ^nd tapetal Lclla 

h fght octicd uc ahuwing conittg-itlon of polar iiixlei Alao the three antipodal 
cclN £ftt before dlanrganliatkm 
Polar nnnci approaching 

Hlght-ceiled mc after conjugation of polar uoLlel Plriit Htage In ahaorption of 
noecUus from antipodal end of mo 
IwtxcUed erafario AIM peraiatent Aynergld 
Pour^elled t mbryo and pcralBtent aynergid 
Bla-oellod embryo 

Mifht-ccllcd embryo and perratent aynergid 
Ivnihryo 


with lodgittidmal wall In flrat aua] 
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and o e fiE itent avnernd Alao endon 
Antipodal anforNhcSiowfni maiwlBgof endoa 

Bph^ca] embryo and perhAant aynergid c _ __ 

KmhryoAhorwliigetiineiiaor e ootytedona (one large and one amalll p plumule 
and formation of calvpUOgen a) above nwpenaor • 

Bare of targe embryo atwwing plnmnlc |p rudbnentar) cotyledon (c) and root 


RiapcnHorc 
endoeperiT 

” * ^wrmlaboutaameageaaniPlg 

cotyledon p plum^ 
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Bntira ovglc Aowlng tnatutv emt^ wHh lam ootylodba c ni rm around a 
eealraltnaaaof nneiAltwcella whldiare rkbta ttam 0 outerisiagdmcnt 
b taner hdegnmcnti ebd. - 
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LIFE-HISTORY NOTES ON TWO FULGORIDi€. 

Otto H Swtts«v. 

I. Amphuctpa hivtUaia Say. 

August 1, 1903, while bv^eefnng with the insect net amongst 
tall grass, wild balsam and other we^, at Cedar Point, Sandusky, 
Ohio, heveral immature insects were secured, that later proved to 
be the larvse of Amphiscepa bivittata Say. One adult was dis¬ 
covered upon a grass blade within oue> fourth inch of the exuviee 
of one or the larvee, and it looked fresh, as though it had 
but recently assumed its mature form. Several larvse wm taken 
home alive and placed upon grass in a bell-jar; and within a week 
they had all transformed to the adult stage, thus proving the 
identity of the larv^; in fact, I was so fortunate as to observe 
one specimen in the act of moulting, on the morning of August 4th. 

August 3d and August 8th larvee were taken from golden rod 
and other weeds along a hedge fence enclosing a clover field, 
about three miles southeast of Sandusky , but none were taken 
later than that date , adults were taken in considerable numbers, 
however. 

Pew spectmetis were found at rest on the plants, but from the 
ones that were found, it would seem that they habitually perch 
upon a stem just below the base of a petiole (VI-5), and there 
puncture the stem to secure the sap for food In this position 
they have some resemblance to the tufts of hairs often found at 
liase of petiole or in the axil. They are very active when dis¬ 
turbed. leaping about as suddenly as the adults do, but may 
often be by quickly putting the mouth of the killing 

bottle over them before they leap. 

DBSCKIPTION OF I^AHVA. 

]>agth 4 mm.; breadth mm.; back very convex, bo that height 
nearly equala breadth; general color wtaitiah with brown morkingB, head 
broad, nearly straight across in front, slightly incurved in middle, inomincnt 
marginal cariaa In front of eyes; iwrtez twice os brosd as kmg, whitish, 
with a median darker stripe; from darker at base, some white dots in this 
darker area, a row of dvk-centered pustules near each margin, clypeus 
and beak dark brown, e>c8 pale bn^ with a few lighter areas; first 
segment of antenna very short, second segment subglobopei bristle black, 
enlarged at base; peronotum slightly shorter than vertex, hroader behind 
the ^ea, w h iite median carina, bordered on each aide with a darker Btrlpe, 
which H a continuation of the median stnpc of vertex, and extends the 
whole length of thorax and abdomen; a dark brown spot on p r on o tai a 
behind the eye, remainder of prpaotum whitish, nearly covered with black- 
centered pusUta; mesoDotnm twice as long m proBotnm, wfaHhdi, dotted 
with block, a dork hrown sm at base of wing ps^ at each g&ter anterior 



Ju., 1908 .] Lf/e Hutcry NaU$ on Two Pulgondae. 


355 


part u a rouaded elavation covered with black-centered puatulea, a similar 
elevation on the outer pobtenor part of the metanotutn; metanotum eliuhtt) 
ahorter than mceonotuin; wiQg pads greenish, with soa&e traces of vcining 
and some brownish markings, projecting sliKhtlv beyond the meianotum; 
abdomen short and thick, seven segments, wmtish, with light brown inark- 
uin the brown aieas dotted with white, a dark-centered pustule on each 
Mile and somewhat mnoied from median line in aegmenu 3,4 and 5, 
similar pustules on the *{des of segments a, 3, 4, s and o, foiv on the end, 
foifron the 3rd, three on the 4th, t\%o on the 3th, and one on the 6th, a 
brownish area in tlie region of these lateral pustules, segments 3, 4, 5 and 6 
ha\^' u yellou spot on the tergum on each Mde, ulxnit midway b^ween 
median hue and margin, somewhat nearer to the margin; ventral side of 
alxlomen while, hrst and second femora and tibiae ivind^, brown and white , 
postenur femora brown, white at knee ; posterior ttince brown, with lighter 
Htripes, three spines on outer edge (wanting in the adult 1, one large and six 
Miiallcr <mines at apex, some green in tibne and tarsi, hind taiaub three- 
jointed, nrbt joint wiile, with mnr spines at apex, third joint with two hooks 

The coloration vanes, home specimens witli more brown ibati others, and 
in some the wing jiads are greener 

Abdomen co\ered with a white, thread-hke, cottonv secretion, which .<t 
the tip of abdomen is formed into a tuft, a pair of similar tufts 011 meta- 
tliomx, and another pair on mesothorax This matenal is very easily rubbed 
off in the insect's iiioseuients, or in being handled It gives to the insect a 
protectue rcsenihlaiice to tutts of ba'rs on leaves or in thi axils of petioles 

11 Or meats septminoHolfs Spin. 

Four larvae of thia species were collected, Auguht 4. 1902, 
from a hedge fence composed of various kinds of shrubs, and 
bordering one side of a clover field, m the vicinity of Sandusky, 
Ohio They were on the underside of crumpled leaves of the 
dogwood (Cornus aspertfoita). Each one was on a separate leaf, 
situated m a depression between crumpled folds, and was cov¬ 
ered over so as to be almost hidden by the white c*of tony secretion 
of wax from its abdomen (Fig. loa) ’ Some of this substance 
was also spread around on the leaf, upon an area having a raditta 
of one-half indi to one inch from the insect. It is probable that 
the crumpled nature of the leaf was the result of its being punc¬ 
tured by the insect in feeding It seems evident that, unless dis¬ 
turbed, they remain upon the same leaf throughout the larval 
period, for leaves were found which had two aud aometimes three 
exuviae situated on the places where the insects had been feeding, 
as shown by the preseoce of the cottony substance 

A dosen or more adtilts were taken from the bushes 111 this 
same locality. One specimen, still soft and fresh, was found on 
a leaf near the exuviae of a larva amidst its cottony surrounding 
About two demn leaves were found having the cottony substance 
and the exuviae of larvae. THese were mostly dol^wood leaves, 
xmly Me being red oak, one hawthomc, and two were prickly ash 
leaves. 

On the following day, however, examining a different part of 
the same hedge, exuviae were found more abundantly on leaves of 
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the dimming hitterHweet { Ctiaehus tmtdms) A few larvse were 
taken on bittersweet leaves, also. As before staled, the larvae 
evidently remain in one location , that is, upon the batne leaf for 

? |Uite a period of tjmc . but when disturl^ tliey move about, and 
requently in attempting to capture them they would make a 
sudden leap, as all of tins family of insects are m the habit of 
doing 

August 7th, exuviae were found abundantly upon wild plum 
leaves, and a few on leaves of wild grape From these obser\’B- 
tions It IS e\ ideiit that this species has quite a variety of food 
plants, the larvae and exuviae having been found on climbing 
bittersweet, dogwood, plum, graiK, prickly ash, red oak and 
hawtlionie, most abundantly on Uie first meutiniied and ni less 
numbers on the others, in the order named 
Several visits were made to tins particular hedge, and 1 wan 
always rewarded by the capture of several adults and an occa¬ 
sional larva , hut search upon other similar hedges of the vicinity 
failed to >ield a siuglc lar\a or show eMdences of their having 
been there, although an occasional adult >^as taken 

DKSCRIPTION OV LARVA 

l^eiigth 4 ^ inni , wulth, 2 s nun » somewhat depresse<l, only atwul oiu- 
thiid ns ihi« k doiM>-\entrallv as 1 terolh . a grwn, even 

whitish, bend n.irru^A, projecting slight!} l>t>oiid t!>c*s, roiuidcil m front, 
fllmvi cove led In the pronoiiiin , fmns bmorl. Dirre cannu?, inamn extend¬ 
ing laterull} slight!} ui front of e\eh . e}tfc pinkish brown ; ocelli ^Afmiitig, 
antennu: r>hnrliical, first segment shorter than the dccoiid, hnxtle bromi, 
enlarged at tiase, pronotiim prixluced forwaid, coveiing the head, deep1\ 
einaiginate Itehind, the angle rounded , whole pronotuni co\ereil willi black 
paatules having lighter centers, or iiianv entirelv black , meflonoiiuii haa two 
convex pustule covered oreas^ one on each side between niulian line and 
wing pads , a ilie^lian groove extends the length of thorax, uioat pronounced 
on the iiiesothorax , wing pads extending to the tlnnl abdominal segment; 
each fore wing pad hah two tnangular bl^k patches near base wd a rounded 
black patch near npex , a large black patch on hind wing pad tlie<ie black 
patclies are not jiaays prominent, aiin vary in sire, shape and position , legs 
pale green , jmstenor tioiee with three spines on outer edge and a large one 
at apex, also six smaller apical spines, tarsi three-jotnt^; feet browisli, 
and the tibial spines tijiped with brown; alxlomen covered with a white 
fibunentous waxy secrtfipn. which at the tip of abdomen is ui tufts, this 
secretion is produced iH^h abundance os to entirely cover the insect when 
feeding upon the sarfaapi a leaf, and thus serve* os a protection on account 
of Its rrscnibhuieeto a nmch of ajnder web or a tuft of .cottony hairs upon 
the leaf > 

EXPLANATION OP PLATE. 

Figs 1-5 Amphiacepa blsitUta Pig. i—Adult on stem, natural size. 
Pig. a^Adultf X lu Fig, j—Larva, dorsal view, * lo Pig i-^Laix'a, 
lateral view, xio Pig 5—Larva on stem, natural aiae. rigs. 6-10— 
Ormems septentrlocwlis. Pig 6—Adult, x 10. Pig. 7—^Adult on stem, 
natural sue Fig H—Larva, dorsal view, x 10 Pig. 9-Larvat lateral view, 
X 10 Pig , Xorva on leaf, natural sire, h, Ooooou af a panute that 
infesti the larva of this specua 
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ADAPTABILITY IN FERNS. 

w. E Wnuta 

A few years ago while making a collection of Licking County, 
Ohio, ferub, the idea of alarting a fernery suggested itself. A 
few of the common species had idready been planted on the north 
side of the house. To these more were added until a large num¬ 
ber of the ferns of the country and some from distant localities 
were making themselves at home in the door-> ard 
The house mentioned is at Granville, being built on the hill-side 
and standing upon a terrace. The north side of the house faces 
the bank which was made tu cutting down to the terrace. There 
is a space from six to eight feet wide between the house and bank. 
The rain-wash is earned off by a ditch at the base of the bank 
Only a few inches of the foundation of the house show above the 
ground The kitchen being narrower than the main part of the 
house, an angle is formed In this angle and all along the entire 
length of the building the ferns are planted The excavated 
bank, the north exposure and the angle m the house, conilnne to 
funiiBh the conditions fa\orable for orduiar>' fern growth Shady 
conditions do not, howe\’er, pievail throughout the cnlirc da^ 
For during most of the >ear the morning and afternoon sun 
shines along the north side of the hnuse, fioni one to four hours 
a day ; the remainder of the time it is quite shady, and yet there 
is no noticeable inoisture 

The method use<l m planting was to put the large, tall species 
next to the house, and ihe .smaller ones further forward The 
soil was enriched occasionally and a little sand waa also added. 
In the driest summer mouths the feiiih were watered occasionally, 
but lieyond this they have received but little attention At pres¬ 
ent they are all in floiinshin^ condition. Only one has been lost, 
Polypodium vulgare It did well at first but died al>out six 
months after it was transplanted 
Propagation has been very active iii many of the speaes. In 
fact some have spread so rapidly os to endanger their lesa thrifty 
neighbors. In such cas^ a weeding-oul process became necesAary\ 
A few of the members of this unique colony deserve special 
mention Aspleuium ruta-muraria was transplanted from the lop 
of an isolated limesUme rock in Clifton Com, Greene County, 
and is growing well m the totally different soil and surroandms^. 
Osmund regalia was taken from a pond situated in a dense wo^. 
The roots and stems formed a large hummock in the center of the 
pond. About a cubic foot of tte root-mate was taken with the 
fronds for tran^lauting. In its new environment it bos had 
comparatively little mmstuie, yet it grows quite vigorously. 
Piellaea was taken from a crevice in the rocks, where there seemed 
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to be no soil whatever now it lives in the drift soil with apparent 
ease CamptosoniH was taken from the face of a diff where it 
invariably f^ows Now it is flat on the ground and ha^ 

spread considerabl> by lU peculiar method of leaf rooting 

The fact that these fenw mati> of which li\e under peculiar 
emiditions should flourish under one and the sinic environment 
with but little of human control cert inly shows a remarkable 
power of adaption 

The question might well lie asked What would become of 
these ferns if left entirely to themselves^ hrom what has alreadi 
been sin ted with regard to the rapiditv ot propagation in some of 
the species it would seem that those thU And here their normal 
habitat and those that cm most revddy adapt themsehes to the 
new conditions would e\entuall> choke out the weaker species 
It is interesting to note in this connection that amc ng those w hich 
have shown a decided tendency to spread Lystoplens bulbifeia 
Dryoptens tlielvptens and Phegopteris dryoptens have been 
troublesome 

A list of ferns which were Iruisplanted is given below A few 
ot these were ) ruiight from a distance In such vasts the locdi 
ties aie Kiven opposite the names 

1 Botr>thiitii MrKii i nuni 
7 Botr^chiufii lunenfi 
V Oftiiunda regalH 

4 O^uinda ciiinatnonie i 

5 Osniuii 11 claytonnnu 

6 (hioclea seniib l s 

7 (hioclea struthi ptens—ttrevoorl I ake VI ch 
S Cyst ptenstillifcr 

9 e^ ^tc ptens frag lis 
lo Drjopleris acrostichoides 
I f Dryoj ter s lhtJypten«» 

13 liryopter ■ enst ita Brc\€X>rt I ake Mich 

13 Dr\opterm niatgin ills 

14 Dryoptena inulosa \ar — V/ dter s Park Pa 

15 Dryoptens smnuU sa var —W liter b Park I i 

16 1 heg^ens hezagonopter i 

17 Phegoptens drjopterif—Brevoort Lake Vlich 

18 Camptoaonu r&isophynus 

19 Aspleiiium pinoatinduni 

3 Aaplenium plaU neuron—Walter a Park 1 a 
at Aapletnum tnchonianea 
33 Aaplenium angustifohum 
33 Aaplenium n 11 murana Clifton Gon>e O 
2\ Ameiuum I crostichoicles 

35 ^ Adiautom pedetum 

36 Ptens aquilina 

37 Pellaea atrofwrpurea—Clifton C urge f) 

38 Poly podium vulgtrrt 


Amktoch Coilfgf 
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OHIO REPTILES AND B ATRAC HI ANS**^ 

Max Morsh 

The group of reptiles and batrachiatis offers a stnkiug example 
of a cnsc where a little learning is 1 dangerous thing No 
dependence can be placed m the records of tlie casual o^rver— 
not that he is alwavs willfully erroneous but there ore so many 
ways in which one can make mistakes in identiiication of these 
forms that ht onh is to be trusted to a degree of certainty who 
has given some attention to the technicalities of the subject The 
ordinary observer groups all snakes into cither poisonous or non 
poisonous and to the latter he gixcs the name of nuisances ne\eT 
thinking that this group of non poisonous reptiles con be divided 
into beneficial and nun beneficial To the farmer who of all 
of us comes into closest contact with the reptiles and batrochians 
a knowledge of thur good or evil is an nnpr rtant thing To my 
mind the economical importance of these two groups is not to be 
ranked below that of birds 

For such reasons I cousvdci that a systematic survey ot the 
reptiles and batraclinns ol the Slate should be made In other 
States this need is being recognised and 111 New \ork I dwiii L 
Eckel late of the Lniversity f the State of New \ork has pub 
hshed an excellent Slate list which places the knowledge of these 
forms on a par with that ot birds In Ohio the fishes aic ilieady 
111 most excellent condition and soon the birds will be likewise 
The remaining three groups batrachians reptiles iiid mammals 
—arc still to be worked up 

The first attempt at a State list was that of Dr Jarred Potter 
Kirtlaiid in the hirbt Geological Survey of the State pubhslied 
in 1833 In It he includes twenty seven species of reptiles and 
twentv one of batrachnns In the introduction he makes the 
remark that uo important additions to the class of reptiles can 
be made No list was published after this one of Dr Ku-lland s 
until 1879 when Dr Smith of Ann Arbor Mich gave the list 
in the fourth volume of the Survey under Dr Newberry In 
this list he enumerate thirty se\ en species and sub species of 
reptiles and twenty five of batrachians—this making an addition 
of ten ^seaes of reptiles and four batrachians to Dr Kirtland 8 
list This list—the last general list for the Stale was \v ntten by 
a man who had to obtain his information fnenn the list of Dr 
Kirtland and what reports were fimnshed him by residents of 
Ohio No exact records ore given as to the occurrence and 
distribution of the forms except in a few cases 

Mr E V Wilcox then assistant m the Ohio Experimental 
Station ptiblished a hat of the batrachia of Ohio m the Otkrhein 

Read beforr the Ohio flute Acadtisy of Srkoef Soe 1901 Columfiiifl O 
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Argts tor Apnl 1891 The paper is based on personal work in 
several parts of the State and on the mitenal in the museums of 
the State University and the State Experimental Station Several 
spec es of which Mr Wilcox was uncertain os to identification 
were submitted to the late L D Lope and hence bear the stamp 
of high authority This bxenmental Station collection is at 
pmeiit in the State Universit> Museum 

Those in charge of several of the museums of the State have 
been so Lmd as to furnish me lists of the specimens in these 
museums bearing Ohio labels I ha\e gone over the two mono 
graphb of I D Cope 1 he Crocodilet* Li/ards and Snakes of 
North America published lu the Annual Report of the Ifnited 
Stales Nation il Museum for 189H and The Batrachia of North 
Amenca being Bulletin 34 of the »-ame institution Several 
records are gn en there of the occurrence of these forms that arc 
additions to the other lists 

From all sfuirces 1 have f iind tliirtv fourbati ichians and fittv 
one reptiles recorded for the State Several moie could be 111 
eluded from less certain souicts but this number iiicltides 01 ly 
those that have lieen published or are 111 the several museunis of 
tht State There are nianv doubtful speocs which are said to 
occur 111 certain locilitics and only collections made m such 
regions can settle the questions at issue 1 he true moccasin of 
the South has been reported from the soulheni part of Ohio 
Such is possible but it isver> cas> to confuse this poisonous 
reptile wath Natnx faciata sipedun 


ON DISCELIUM NUDUM Bride! 

I no Cl AAS&HN 

Ihis moss which is supposed to be very rare in the lintcd 
bt ites was found b> me 111 six localities in Cuyahoga couut> 
alw'i)'»on the north side of ditches nver banks or sleep moist 
einl onkments adjoining country roads or railroads Although ot 
a very small size (barelv that of a pin) its jwcseiice on the clayey 
soil ma> be easily aacertaine 1 in the fall of the >ear b> its >el 
lowish green fnolonema Many thousands of inoividuals were 
observ^ m several localities theprotonema covering many square 
feet often with no less than 300 specimens to the square inch 
In October the moss plants have several small scales and a short 
wire like setee with here and there the beginning of the capsule 
In Apnl the plaotb are about an inch long and the Canutes are 
nearly full grown while there may be no ripe capsules before 
June 

Clei eland Ohio 



369 


The OhU> Naiwrdtft 


[Vol m. No 8, 


t 


AN ENUMERATION OF THE PLANTS GROWING 
ON A BIG ERRATIC BOULDER. 

F DO Cl AAW V 


The valley of the Rock> river abounds in erratic boulders a 
amall num^ter of which represent the limestone of the Lake Hne 
islands and the balance the granite etc of the Canadian high 
lands The largest among the latter is found on the bottom of a 
creek flowing into a nver which empties into Lake Fne 

1 he boulder in question is of the granite tvpe almost spherical 
in shapt and has a d nine ter of se\en feet While a laige por 
lion of its surface is \ertical or too smooth to allow an> \egeta 
tion to grow' there are maii> places that fui nish the necessarv 
substratum for the spores or cells of \aiious cryptogams to ger 
miimte and dctclop Sufficient moisture during the greater psrt 
of the year and s shady locality now snd then penetrated b> the 
sun s rays ha\e no doubt exercised no small influence on the 
growth of this boi Ider flora 

All plants OLCunng on the lioulder are cryptogams Besides 
one alga thev represent the following species of which onl> those 
marked wpith an X were found in a fruiting condition 


T ICHgNb 

1 Chdonia pvxidaU (L ) Fr 

2 I tci !ca lib >c enilLHLtiis (W iilf) 

S h er \ 

3 1 Lptogiiim lienii 11(I Ics (I )lr 
\ T armili I i \lxrUA (J ) Vch 

5 Pdrnitbt baxktilis (I )li 

6 1 elti-^er 11 uiina (I ) Hoffiii 


UVKkWORTb 

7 I ophocolea hetcroph} 11a ^ce^ 

S Met/verui iii>rinpodii 1 1 11 
9 loreila pht>pliyi i tiirdl 
I Rd luh LonipLinla Dum it X 

Mossy s 

If DtLriiium fuUiuii Hcok 

12 llelwikUi cilinti 1 lull \ 


Townshbnd H\ii 

The Club met in Townshtiid Hall ni order to a\atl itself ot the 
lantern Prof Osborn gue the address of the e\eniug on The 
Achievements of Hconomic bntomology He outlined the 
metl ods bised on supcT'itition which were formerly hsed to free 
a eountr> from insect pe-»is The losses due to insects are 
extremely large but probably underestimated He gave then 
brief descnptions illustrated b> lantern slides of nmw of the 
mobt destructive insects and gave accounts of methods or dealing 
with them He then spoke of the beneficial insects* the domestl 
cated fonus the bee aud the silk worm. He concluded by em 
phasinng the dependence of economic Entomology on other 
sciences 

Mr Sweery was elected to membership 

Robert F Griggs* &mtar }. 
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OPPORTUNITIES FOR FAUNAL STUDIES AT THE 
LAKE LABORATORY AT SANDUSKY * 

Hhrbbk* Osbork 

II18 my desire to cell attention to the rather exceptional oppor¬ 
tunities for pursuing faunal studies in the vianity of Sandusky, 
which are made much more available by the location of a 
summer laboratory or biological station at that point The labor 
atory was located there by Professor EeUioott some years ago and 
the wisdom of this selection has been amply demonstrated by the 
wonderfully nch fauna which is found in the water and upon the 
vanous areas of land in that vicmity So far the work has not 
^n earned on so exbaustivdy as to complete the study of any 
one group of animals, although considerable progress has been 
made in certain lines Professor Kellicott s studies were particu 
larly devoted to Rotifera and m two or three papers on the 
" Rotifera of Sandusky Bay *’ he presents the result of his col 
lectmg in that group The Prototoa have been studied dunng 
the past year by Professor P L Laudacre and his preliminary 
report upon this group showing 125 species will indicate the 
nmness of the Protozoan fauna The fishes have been collected 
uid laobably most of the species are already recognized The 
Study of the birds » conadeied as having been fairly com¬ 
plete Por the reptiles some svork is bmng done and this 
group will doubUeas oe worked up withm a few years. Many 
insects have been listed, over sixty speaes of Odonata having 
been lecognued so far, but doubtless ouer forms are to be found,. 


*rnieated before tbt obto Afigdcmy of fletone^ Hon tftib fgor 
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flq)eciaUy if the coUecUons were extended over other pionthe of 
the year. Some records of Hcniptcn have been made, but they 
cannot be considered as in any way exhaustive at the pr es ent 
time. Extensive collections have been mode at the DIptera by 
Prof. J. S. Hine, but no record os yet is pufaUobed. 

It win be seen from this that scaroely anything has been done 
in the way of exhaustive study of any one of the noups of 
worms, crustaceans, moUusks, and a great majority of tu groups 
of insects, m all of which we may be sure that there is an enor¬ 
mous aggregate of niecies rejxesented. 

It appears to me that a systematic survey of the locahty is not 
only piomble but that with the large numbff of students visiting 
the locality each year we may hojw for rajM progress, provide 
there is definite cooperation to uat end. With regora to the 
value of such studies, we may say that the locality ponacaaea some 
very unique features and is on exceptionally fine locahty for flora, 
as has shown by Professors Moseley, Kellerman and others. 
Many peculiar occurrences of animal groups have been noted that 
will greatly extend the main distribution of many of the speaes 
To those familiar with the region it is unnecessary to speak of 
the peculiar aud varied conditions presented, but for those who 
have never visited the locality it win be proper to state that the 
remarkable conditions are doe largely to the presence of an 
extended stretch of sand—Cedar Pomt, which extends from six 
to seven miles and encloses the east arm of Sandusky Bay. This 
Point is virtnally an extended sand dune, or aeries of dnnes, with 
a flora entirely characteristic of sand dune formations, that the 
arm of the Bay it encloses is to a considerable part an extended 
marsh so closely enclosed by islands, points and vegetable growth 
that the waters are very largely undisturbed. 

Withm the other arm of the Bay we have the outflow of San¬ 
dusky River and a more or less rocky shore with limestone soil, 
winch contrssts strikingly with the sand formations of Cedar 
Point. Another striking condition is offered in the level praines 
in the vicinity of Castalia. On the whole tiiere is, within a radi¬ 
us of five miles of the city of Sandusky, a variety of condi¬ 
tions which it would be hardly possible to duplicate anywhere in 
the interior of the United States, uid whidt makes possible a 
great variety of biological studies 

I may add that it la the purpose of the University to develop 
the biologj^l station, and to this end it desires to make the sta» 
lion accessible and useful to every biological student and espe¬ 
cially those who are connected with the colleges and sdmole of 
Ohio. 

The members of this academy particularly sibonld feet a sense 
of proprietorship in the station and are moaj; cordudly invited Id 
lake advantage at its opportunity. 
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THE DEVELOPMENT OF THE EMBRYO-SAC AND 
EMBRYO OF AGROSTBMMA GITHAGO * 

Mklviub T ho uwo h Cook. 

Agroatemmg githaro L. tvaa selected as a plant for oompBriBoii 
mth Claytonla virgii^, they nsually being placed In the same 
orto but in different families. 

The ease ^tb which the matenal can be prepared and the reg¬ 
ularity of the development of the embryo-sac and embryo mab 
it a very desirable plant for study. 

IIBTHOOS. 

The material was killed and fixed in Flemming’s solution and in 
chromo-acetic, passed through the alcohols, imbedded in paraffin, 
cut on a Minot microtome and stained in aniline safranin and 
gentian violet, and also in Hadenhaine's haematoxylin and iron 
alum For the development of the embryo-sac the safranin and 
gentian violet combination was most desirable, but for the devel¬ 
opment of the embryo either stain was satisfactory, 

The young buds were killed entire, but the sepals and petals 
were remov^ from the older ones. In the very youngest stages 
it is desirable to cut the sectioiiti thin, but when the embryo-sac 
has reached the eight-celled stage it most be cut thick, otherwise 
important structures may be lost. Tlie onentation was very 
simpleby cutting the ovanes transverely the sac will be cut 
loi^tpdlually. 

The archesporium may originate os one, but more frequently 
as two or three, hypodermal cells (Figs i, a, 3). Tbeseincrease 
in size (Fig a), and one eventually absorbs the others. Many 
specimens were examined, but in all cases only one cell developed 
into an embryo-sac. This single archesporial cell now divides by 
transverse divisious into three cells, of which the lowest develops 
into the functional me^aspore (Pig. 4 ) The two (Pig. 5), four 
(Fig 6), and eight (Fig. 7) celled stages of the embryo-sac are 
foimed in the usual manner. The sac increases in size very 
slowly up to this time, and the nudei of the sac are of practically 
the same size (Figs. 6 and 7), except that antipodals are slightly 
smaller than the other nuclei. 

After the formation of the megaspore the ovule begins to 
enlarge, and a v^ pronounced growth of tbenuoellus and int»o- 
inents on the micropolar side projects from the mkropyle. The 
eiuliryo-Mic is thus left deeply imbedded in the nucellus (Pigs. 4 
and 33). By the time the sac has reached the two-cellra stage 
the nu^ua ahows two wdl-defined zones (Fin. s and 33). The 
iimer zone surrounding the sac is made up <n thln-wallM oella, 
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viihicli degenerate for the enlargement of the aac which ooenniea 
the entire Inner zone in the eight-ceUed atage (Fig. 7). The 
•^alla of this inner zone were so delicate that it was dimcalt to 
get good preparations of the eight-cdled stage. The outer zone 
m up of thicker walled cells, which are more pennancnt and 
which are in more or less regular rows, which ra^te from the 
inner zone. The inner zone is connected witii the nucrc^lar end 
of the ovule by two or three rows of elongated cells, which 
degenerate to form the path for the pollen tube (Pigs. 5 and 33). 
After fertilization the part of the nucellus projecting through the 
nuctopyle degenerates and the integuments come together at that 
point. 

Lyou* describes an enlargement of the ovule similar to that in 
Euphorbia corollata, except that there is no zone-like structure, 
and the cells which break down for the passage of the pollen tote 
are larger and looser than the surrounding tissue. 

After the conjugation of the polar nudei the sac enlarges on 
one aide and at right angles to its long axis (Pig. 24). The 
endosperm nudeus passes down into this pocket, divides and event¬ 
ually forma a jieripheral endosperm (Fig. 18). One case was 
observed where the endosperm nudeus had failed to divide, 
although the embryo was m its five-celled stage. At the lower 
end of tills newly formed pocket a mass of endosperm is formed, 
which probably hastens the absorption of the nucellus at that 
point (Pig. 19). At this time the egg has enlarged oonsidc^Ai^ly > 
the synergids remain about the same size and disappear very 
early; in only one case was a synergid observed to persisf untU 
after the formation of the first transverse wall in tiie embryo 
By the enlargement of the sac in the new direction the antipodals 
are left in a small pocket (Pig. 340); they degenerate, sometimes 
by fragmentation, and eventually disappear. 

The pollen tube was observed a number of times, always fol¬ 
lowing the canal formed by the absorption of the cells {M^ously 
described, but in no case was I able to obsmve the act of fertili¬ 
zation. 

BHBRYO. 

The fertilized ^g divides by transverse wall, the lower cell 
enlarging mto a large basal cell (Pig. 8). The upper cell now 
divides by transverse division (Pig. 9). This is fi^owed by a 
series of transverse divisions, the order of which I ooQld not 
determine, resulting in a filamentous embryo of five, six or seven 
cells, with one large basal cell (Figs. 19, ii, rs). When the 
embryo has reached this condition the cdl next to the upper cdl 
divides fay a longitudinal wall (Pig, 13). The cell next betow 
now divides in a similar manner, while the two cells next to the 

* FlenamMaytjraa A CcwMbotloB to the I4I* H l»e i y of XaphertlhleenlliW. 
BoLOas. iWB ppe4rt^MA. 
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top divide egaln so u to form a quadrant (Fig. 14). The upper 
cell la the next to divide by a lonritudinal wall (Pig. X5), and 
this is followed by a divisioa of tiae fourth cell hxw ttie top 
(Pig. 16). Repeated longitudinal divisions now result in the 
^hencal embryo made up of five tiers of cells (Pigs, 17,18, 30). 
In the meantime the suspensor has dongatm by transverse 
diyisions, but the large basd cell remains unchang^ (Pigs. 18, 
20,21,32). 

This ^erical embryo now enlarges by both longitudinal and 
transverse divisions in the different tierh until the aiipearanoe of 
the cotyledons, when it begins to elongate (Pigs, ei, 22 and 25). 

The cotyledons develop in the typicd diootyl manner on oppo¬ 
site sides and at the summit of the sphencal embryo, and with 
the plumule between. At the same time the calyptrogen begins 
to develop in the row of cells next to the suspensor, giving nae 
to a well-developed root-cap The embryonic tissues are quite 
distinct; the dermatogen, penblem and plerome being easily rec¬ 
ognized. At about this time the snspensor disappeara, and the 
embryo elongates and becomes very much curved in the embryo- 
sac, the inner cotyledon bemg slightly shorter than the outer one 
(Fig. 26). 

It will be easily seen that there is very little mmilarity between 
the development of the archesTOriom, the ovules or the embryo 
of Agrostemma githaro and Claytonia virginica, the embp'onic 
development being entirely different The embryo of A. giihago 
resembles in general appearance the embryos of Cruaferae as 
represented by Capsella and Alyssum. 

I wish to expr^ my thanks to Prof. J. H. Sefaaffner, of the 
Ohio State Umversity, for many valuable suggestions in this study. 

CONCI,T18ION8. 

t. The archespotinm develops as ooe, two or three cells, of 
which all but one are absorbed. 

a The sac is formed from the one remaining archesporul cell 
in the usual manner. After the formation of the eight-cell stage, 
the enlargement of the sac is from me aide and at rjght angles to 
the original long axis 

3. With the formation of the sac, the ovule enlarges from the 
mierc^lar end, thus leaving the sac deeply embedded in the 
nncellna. A short beak is formed, which projects through the 
micropyle. iW or three rows of cells degenerate to form a 
passage for the pollen tube. 

4. The embryo is at first filamentoos, the basal cell bdngvery 
large. The four or five cells next to the apex divide ktnpttidi- 
paUy, forming the four or five tiers of a laim spherical embryo. 
Tift ootylcdona and the root-tip are formed In the usual dloot^e- 
doaotM method. Soon after the appearance of the cotyledoiis the 
suspensor degenerates: 
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EXPLANATION OP P1OURK0 

Hot the dnwnigf « Leiti lUnd vu uted For Ftgi 0 to 7 , a No 6 KcIm ocnlar and a 
i-ia Baitfch and Lomb oil Immcnloti, for Figs 8 to sa « No. 6 Zdai ocolar and a No 7 
l«tiU objcctuc 
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ATAVISM IN THE WATERMELON 

John H SCBAvnmH 

In the summer of 1895 I noticed a peculiar vanatton in the 
leaves of a watermelon vme growing m a patch m Clay county 
The plants were of the vanety known as the Geofgia 
Rattlonake and ezceptmg the dngle plant mentioned urereof 
the usual type 

n The leaves of the watermelon seem to be quite constant in form 
They are usually descnbed as palmately five lobed the lobes 
bemg mostly sinuate pinnatifid with all the sclents obtuse 
(Fig t£) But m this plant the lobed condition 01 all the leaves 
was almost entirely abrcnt the border bemg only moderately 

undulate (Fig le) 
Some of Uie se^ 
from this individual 
were Ranted in iSqfi 
and the same leaf pe 
culianty was report 
ed The form has 
been successfully col 
tivated every year 
since that time al 
though It was usually 
planted in patches 
with the ordinary 
kind and much cross 
pollination must have 
resulted 

Whether this con 
dition of entire leaves 
IS common in the wa 
termelon I do not 
know but I regard it 
as a good eicample of 
atavism or reversion 
to a more primitive 
type Sndi reversions 
may perhaps be of frequent occurrence in the speaes It is a 
weu known fact that the leaves of many fossil juants from the 
Cretaceous have entue borders while the modem representatives 
of the same genera are often serrate denticulate or lobed Turn 
ing now to the seedling of the ordiiuuy watermelon (Fig la) 
we find that the leaves develop m succesnon from the entire to 
the mature *obed form The ootyledoos «ie oval and entlie 
while the first lesf is almost ea exact countetpert of the vartety 
under consideration In the second le*f the lobed condition is 



Feb 1906] 


A EbrwU TkrvA Sng 


37* 


begumlng to appear while the third leaf would have the normal 
form of the mature |dant On this account I regard this as a 
case of atavtam rather than an ordinary mutation or it is piob 
able that the watermelon embryo in passmg from entire to lobed 
leaves is r^ieating some of the past stages in the history of its 
rs6t Stnl^g variations mutations and reversions should be 
cai*efnlly studied and recorded since it is by them alone that 
many of the problems of evolution con be aol^^ 


A HERMIT THRUSH SONG 

THiiODoaF Cu^vLKH Sxim 

During the summer of 190a I stayed from the twenty fourth of 
June to the thirtieth of July at a camp on the shore of Lake 
Memphremagog My tent was placed at the edge of a cedar and 
hemlock gro\ e mixed with occasion'll maples and birches whidi 
furnished nesting places for a great vanety of birds The most 
conspicuous singer was a hermit thrubh whose nest was not far 
from the tent and whose song was heard every morning and eve 
ning and frequently dtmng the day for over a month Others of 
his kind were also audible sometimes close at hand but none 
became so thoroughly familiar as this camp thrush I have 
heard him at extremely close range on one occasion from leas 
than ten feet and have also been able to distinguish his song 
over the lake from a distance of folly three quarters of 'i mile 
From an abundance of material the following notes are contnb 
uted in the effort to analyze his vocal performance 

In form the soug of this thrush was very distinct clear cut and 
regular His typical phrase was as here 
shown This same form was repeated by 
the bird in higher keys usually some 
what simphfied by the omiasion of one or 
more of the latter notes until at the top of 
the bird a register it become reduced to 
little more than the following The doser one approadied the 
thrush the greater appeared 
the regularity as long that 
IS, as the bird was m full 
song for when beginning or 
when singing softly he depart 
«d noticeably from hia ordin 
ary practice 

On several oocaaioins the 
bird sang near the camp cabin m whidi there was a piano and it 
waa a ataple matter owlag to the regularity of the aoog todeter 
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mine the pitch with cousldercble aocoiacjr. With regard to tho 
long opetmg notes I speak with great confidence for I took 

dcm a looR aeries on two oc« 
casions and found the pitdi 
ondianged. From these obaet* 
vations I determined that the 
thrush used phrases in the f<d- 
lowing keys. I heard no 
others and never detected any 
flatting or sharping. It will be noticed that these keys form 
part of the scale of A flat major. In this, and in fact in the 
whole song, the approximation to the human scale was striking. 

The hermit’s song consisted, nine times out of ten, in a regu¬ 
lar alternation of low with high phra.ses. Two in succession on 
or near the same level he never in my hearing gave, but he would 
sometimes ascend or descend through a series of Uiree different 
keys. There was no fixed order nor any necessary key relation 
between successive phases. I have long lists of such and am 
certain that the bird uttered his theme in whatever key suited his 
fancy so long as it was not a repetition of the theme just uttered. 
For example, one series began with a low B flat followed by a high 
A flat, then a middle P, then an upper B flat, then dropped to low 
A flat, soared up two octaves to high A flat, dropped to middle B 
flat, then down to low E flat This continual alteration of key 
was the most striking thing about the hermit’s song, apart from 
Its regularity and accuracy of pitch. It suggested somehow the 
orchestral handling of a theme by a musical composer, and made 
It beyond comparison mwe interesting as a performance than the 
simple repetitions of the ohve backed thrush, or the endless 
variety of the thrasher. 

The utterance of the theme was for all the lower forms distinct 
and without portamenh. Now and then, although rarely, the 
bird gave his triplet or quadruplet notes a vibratory “ trill,” and 
in the very highest phrases toe distinctness of vo^ization was 
much diminishied. The bird’s voice never broke on its highest 
notes but his enunciation became somewhat indistinct, although 
never to sudi an extent as to disguise the form of his theme. 

The voice of the hermit thrush was made Indhridoal 1 ^ over* 
tones giving it a considerable richness and penetration and even 
a metalic burr or buzz. It suggested somewhat the ned-quslity 
of the oboe superadded to a flute's open tone. Direct oompnrison 
was possible only with the piano, abt^le and a flute, and need¬ 
less to say, it was far Closer to the lest named, but very much 
more vibrant, leas hollow, llw "burr” was apdlble at short 
ranges only. At a hundred yards or le« it blended to give the 
voice a singularly rin^g metalic quality whirii gave it a carry* 
ing power unapproadiea by any other bird of that region. Xt 
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■hotHd be said tbat in proportion os tbe bird seemed to be exert¬ 
ing binuelf, as fot example on one occasion when sodd^y joined 
by his mate, the metallic overtones were leas prominent, and in 
certain of the key varieties they were nearly absent. The long 
opening notes were the freest, the high, rapid ones the most bur¬ 
dened mth overtones. At their worst the highest figures were 
ooOjisionally almost squeaky but in the full song tiiey were by no 
means lacking in sweetness, and they were always clear and sharpi 

Heard from a very close range the long full notes were fairly 
pierdng, so sweet, full, and vibrant were they. They were too 
loud for comfort, and when the bird suddenly began to sing while 
perdied on a fence about ten feet from my tent it fairly made my 
ears ring. 

The most characteristic feature of the song in the line of vocal 
modulation was as simjde as the phrase itself, but equally effec¬ 
tive. The opening long note was struck firmly and held some¬ 
times with a slight crescendo, but the succeeding figures 

were progressively diminished in loudness until the last clearly 
utter^ notes fad^ away in a silvery tinkle. This smarratido or 
d/mnugudautteraace was almost habitual with the "camp thrush," 
and was indescribably effective. It anggested the modulation of 
the piano player since it surpassed in extent of dinunntion and 
in delicacy of utterance at the end anything within the compass 
of a wind instrument, But the piano mtrxando wonld lack the 
crescendo on the opening note. 

The whole song was vigorous and sure in delivery, slow-' 
since the phrases, taking at the moat two and a half seconds in 
delivery, were separated by four to six seconds of silence—but 
perfectly steady in tempo, and certain m execution. The unusual 
richness and vibrant power of the tone, enbaooed by the effective 
smoraando utterances of successive phrases, with the never-failing 
alternation of key and pitch markra the song off from any other 
sound of the Canadian woods 

This bird was by no means unusual, nor on the contrary iden¬ 
tical with others of his speaes. His nearest neighbor differed 
from him in several marked ways, being less reralarinsong 
form, having much more variety in his phrases, usb^ minor os 
well as major keys, being less distinct and finished in uttenmce 
although rather sweeter in voice, singing a little more slowly and 
a little less loudly, being rather info’ior in penetratioD, and not 
mdng the monando delivery so mudi. But both were master- 
singers. 
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EARLIEST OBSERVED BIRD MIGRATIONS FOR 
COLUMBUS. 

Waltkr J. Dnsv. 

In compiling and arranging the list of earliest spring migra* 
tions given in this paper, the writer has simply edited the work 
of the older observers of the dub with the hope that the list will 
be of interest to other workers in Ornithology and perhaps fur¬ 
nish a basis for more extended stndy along the same hne. 

The observations were all made during the years to 1902, 
and were all by members of the Wheaton Omithologicd dub of 
the State University. A comparison of the data of spnng mlm- 
tions made by Mr. Frank M Chapman at Englewoi^, New 
Jersey, which is about sixty miles farther north than Columbus, 
with tins list shows that the arrival of northward-bound species 
here is from a week to ten days earlier on the averan, though 
some of the dates coincide very closely and some of the records 
are from two to three weeks earlier This difference is especially 
marked in the case of the Warbler migration which here reaches 
Its height m the last week or ten days in April and the first week 
of May, while there the greatest flight occurs in the second and 
third weeks of May. The situation of Columbus is quite favor¬ 
able, for lying on a north and south river it is in the track of the 
northward moving migrants, and is favorably located for early 
records. An effort was made to see whether or not the data in 
this table would bear out the conclusions reached by Dr. C. C. 
Trowbridge in his article tu the September number of the 
American Naturalisi on " Bird Mirations.” He was led by the 
results of a series of long and careful observations to the conclu¬ 
sion that wind end not temperature was the cause of bird flights. 
Since, however, the data in the possession of the writer do not 
take systematic account of the volume of migration, the only 
recourse is to periods giving especially early rMords or an abun¬ 
dance of them. Another ^dicap to any attempts to differenti¬ 
ate the effects of wind direction and temperature lies in the fact 
that in this locality high temperature is usually ooioddmit with 
southerly and south-westerly winds, and low temperature with 
north-west and north winds. By the courteous assistance of the 
local United States Weather Bureau, statistics were obtained 
for wind direction at»l mean dafly temperature covering the 
months of April and May, from 18 ^ until i$n 2 lodnaive. An 
examination of the list of record# shows a noticeable scarcity of 
records in the first two weeks of April, although both the pre¬ 
ceding and followmg weeks show seve^ reoom. Comparison 
with the meteorological table shows during each year, ^thont 
exception prevailing northerly winds aed low tempoature. This 
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however being merely negative and possibly due to other causei 
can htfdly be dted es strong proof. Attempts to correlate the 
wave of mlgratitm, extending through the lattet part of Ap^ 
with the wind direction^ can not be called snccesunul except in 
one instance, that of 1902, In this year the records show a 
period of cold weather (Temp. 30 to 45 deg.) and {mvailing 
nofilmrly winds extending from the beginnmg of the second week 
in 'Ajpril to the middle of ^e third, with scarcely any records 
of mijp'ation During the time from the 18th to the aad of the 
month however, the wind diredbou shifted to the south and 
south-west, and the temperature rose to 60 deg. The records of 
the Omithdogical Club for that period contain many records of 
migrating spedea, most of them for the aad and 33d, with the 
statement that they are about a week early This is the only good 
instance of positive evidence in the record, it seeming impossible 
to establish any dear connection m other instances. In the 
appended list the date is given, being the earliest record of its 
appearance by members of the Club the name of the observer 
is ^aced after the species. Species not followed by names have 
been recorded by several members for the same Ume. The records 
for the Robin, Bluebird and Meadow-lark are not given, as some 
of these spedes winter here and of course it is impossible to dis¬ 
tinguish the arrivals from the South from those wintering here. 

Feb. 13. Clangala hyemoliii (Linn.) Old Squaw Parker, 

Feb. 17. Branta canMensia, Canada Gooae Hendenon. 

Feb ^9 Quiacaltu qujflcala aeneiu. Rnmied Grackle. Kellicott. 

Mch. a Aegialitie vocifera, Killdeer Smith. 

Zenaidura macroura, Mooming l>ove Smith. 

Mch 3. Agclalua phoeniceua. Red-winged Blackbird Tyler. 

Mch 0 Spizdla aocialla, Chijroing Sparrow. Smith and Cole 
Mch, 8 . Galliuago delicate, Wilson 'amiipe Morse. 

Mch. 9 Anas bosebas, Mallard. Tyler 

Mdi 13 Psaserella iliaca. Fox Sparrow South and Cole. 

Mch 13 Zonotiichia albicoHis, white-throated Sparrow Smith and Cole. 
Mch 14 Pipdo erythrophthahnus Towhee. Morse 
Mch 16. Cathartea aura, Turkey Buarard Origga 

Spixella puailla. Field Sparrow Smith and Cole 
Mch. 17. TurduB fusceacena, Wilaon'a Thruah. Parker 
Mch 18 SayoriiU phoebe, Phoebe Crigm 
Mch 19. Contopoa virena. Wood Pewee tteker. 

Mch. 93 Vireo ftavifrona, YeUow-throatcd Vlreo, Hine. 

Pn^^tttbia, iSirple Martin Mone. 

Poocaetci Knunlneua. Vea^ Sparrow. Smith and Cole 
Mch. 04. Tyratmua tyraunua, King mrd. Smith and Cole. 

amerlcana, DtckciSttl. Smith and Cole. 

Mdi. 95. Chondeitca srammacua, Lark Bartow Hme. 

Mch, 38. Dendroica vueniL Black-throated Green Warbler Henderaon. 
Mch. 39. Bmpldottax mininraa, Least Fly-catcher. Smith and Cole. 

Mch. 30. Scofccophagua carolinna, Ruaty Blackbird. Smith and Cole. 
Mch 31. Lama argentatua. Herring QuU. Morae. 

Apnl 3. Anas amerkana, Baldpate. Taylor. 

April 5. Chaetim pdagica. Chimney Swift Parker. 
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April lo. Tudw ■qnglaiohlMr pallasU, Thnuhi Wmiinuon 

Apnl 15. Tuzdw mtMteliiiw, Wood Thnuh. Hilla. 

CI> ftH don eiy thf ogiittt*, Bm Swallow. Jeaninga. 

Actitla maculanai Spot te d San^par. Bisa. 

April 17. Harpoffbyttchtia n^nti Brown nradier. Bforae, 

April 18. Hdmitlicnu ycmivoma, Wonn-cathig Waxblcr, Hint. 
MniotUta varki Black and White Wmtcr. Hlne. 
HelminthophUa pintUL Bisa-wlagcd Warbkr. Hfaia. 
Dcndraica aaativa, Yellow Warlw. Hine, 

Folioptila caemlea, Bine-gray Qnstcatcher Hlne. 

April 19 Pfaran^ erythnmielaa, Scadet Tanager Parker. 

April ao Galeoaeoptet carolinetuda, CatbM. 

Ammodramtia lavannamm paaoerinns, Gratehopper Sparrow. 
Hlne 

April at. Helminthophila chiyaopteraf Goldea-wifund Warhler 

Dendrotca viren^, Blaci-throeted Green warbler. Wllllanuon. 
Dendroica blackbarniae, Blackbomiaii Warbler 
Dendroica macaloaa» Magnolia Warbler. 

April 33 Clmcola riparia, Barn Sallow 

Seittraa noveboracenaia, Water Thmah Parker 
Ardea vlreacena. Little Green Heron, 

Icterua galbnla, Baltimore Onole. ^rker 


Ha^ ludovicuUia, Roae-hreaifted Groabeak WilliotDHon. 

Paaaerma cyanea, Indigo Bunting 

Virco oliTBceni, Red-eyed Vueo Parker. 

April 35. Helminthophila celata, Orange-crowned Warbler Hine 
Setophagm mttcilla, Reilatart Parker 
Geotnlypia trichav, Mainland Yellow-throat 
Apnl 36 Icterua apnnas, Orchard Onole. 

Helminthophila peregrina, Tenneaaee Warbler. Hine 
Icterla virenii Yellow-breaated Chat. 

April 37. Petrochelidon lunifrona, Save Swallow Gnggs 
^nl 38 Stelgidoptcrvx aempmnia, Kough-winged Siwlow. Taylor 
Tnidua uatulatua twainaomi, Olive-backed Thmah Hlne 
Vireo gilTm Warbling vireo Taylor 
Apnl 39 Zonolrichia lencopbiyi, White-ctowned Sparrow Hine 

Dendroica caemleacw, Black-throated Blue Warbler Hine and 
llenderaon 

May T Antroatomna yoafcma, Whi^poor-will. 

Dendroica coroData, Myrtle Warbler 
Semma aurocapQlnn, Oven-bird WilUamaon 
Sylvanla mitfite, Hooded Warbler. Parker. 

Geothlypiqjdrmoaa, Kentucky Warbler Parker 
Hay 3 Dendroica palmarum, Palm Warbler Hitie. 

Meloapira flnoolni, LIncoln'a Pinch. Oabom 
May 5, Myiaiwna crlnitua, Great-created Fletcher Trier 
May 7. C<myxua erythrophthalmiia, Bkck-billed Cnckoo. 

Dendroica penniylvanica, C^eatnot-auied Warbler. Hine. 

May 8 Vireo aolitanna, Blue-headed Vireo. Parker 
Trochllua c 61 nbria» Ilnmmiim Bird. Oabotn. 

May 13 flgmpaothlypia omericanoa, ftnila Warbler. Parker 
May 13 I^Umotaria dtrea, Prothonotom Warbler. Hine. 

Coccvsna americanna, Yellow-buled Cuckoo. Mllla 
May 16 Dendrotca caatanea, Boy-breaated Warbler. Paiker. 
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ENTOMOLOGICAL NOTES. 

Some very pncUcill results ia the line of Mosquito warfare ore 
presen^ In the “ Reports on Plans for the mtenninatloa of 
Mo9<^toea on the North Shore of Long Islaiid," published by 
the North Shore Improvement Association,* and accompanied 
detailed map on large scale. 

IVork during the summer of 1901 is reported in detail in a 
carefully prepared volume, while a supidementary report is given 
in pamphlet form issued in the latter part of 1903. Prof. C. B. 
Davenport and Mr Frank Lutz, who have bera responsible for 
the most of the entomological work, have coUecled a large amount 
of interesting and very valuable matter relating to the habits, 
distribution, breeding pieces, migration, etc., of the mosquitoea 
of that region. Th^ obse^ations show, perh^, as the most 
important result, that the greater part of the mosquitoes infesting 
any locahty are reared in the immediate vicinity of the honses 
where they become troublesome , that it is the smaller and quiet 
pools and the minute bodies of water that may occur in old tin 
cans, broken bottles, stumps, etc., rather than the laim bodies, 
that give them the condition to devdop, and that while possible 
for some to be brought by winds from other parts of the island, 
this source of supply is of very little importance from the stand¬ 
point of health or even of annoyance. As stated by Mr. Lutz in 
his last paranaph, “ Finally let us bear m nund that as a rule 
eveiy man is breeding hts onm mosquitoes^ and every man should 
take tare of his own property. But, with it all, in a thickly popu¬ 
lated distnct, many careful people can be m^e to suffer by the 
corelssness of one Here the community, as a whole, should take 
a hand, and through the officers compel the proper precautions 
on the part of those who will not otherwise talu them." 

Prof S. J Huuter has recently issued a work on "Elementary 
Studies in Insect Life” from the Publishing House of Crane and 
Co , of Topeka, which is intended for banning students in 
Entomology. It is arranged in very attractive form and should 
prove very stimulating to all young people who may have the 
Ojmrtunity to work with it. The plan is to present in detail the 
life-histories of two common species, species that may easily be 
obtained and develcmment followed by almost any boy or girl, 
these followed by ^rters on the habits, senses, instincts and 
relations of insects. There is a short summary of the insect 
groups and instruction in the simple methods of laboratory work. 
While the wwk is profusely illustrated and many of the figim 
of superior character, there aze some which are decidedly inferior, 

« Dbtrlbttltdbjr Mr. Wltmot T Oox, Bcc'y noitb ahotc impcoremcnt A«oe, No. 49 
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those of the cabbage butterfly and the canfcer wcnm moth for ex¬ 
ample, while entomologiits be likely to muele over the pho¬ 
tograph from life of a “ Woodboring beetle at wwlc in ymlow 
pine board." R. O. 


MEETING OF THE BIOLOGICAL CLUB. 

OxTON Hau., January la, 1903. 

The dub waa called to order by the president, Mr. Morsie. 
The paper of the evening waa given by Dr. Kellennan, who 
spoke upon his last summer’s trip to West Virginia. He pointed 
out our Interest in all the floras near our own. But that of 
West Virgmia is espedally interesting because so closely allied to 
that of Southeastern Ohio The flora of the State has been in the 
main neglected. Dr. Millspaugh and Mr. Nuttall have done 
practically all the work that has been published, but their lists 
include only 1366 embryophytes. The portion of the State along 
the Ohio River has a flora Very much the same as that of the 
river counties in this State; but higher up along the Gauley 
River the flora is different and very interesting. He exhibited 
specimens of a number of the most interesting plants. He then 
spoke of his work on the Greenbrier River and the differences of 
the flora there from that of the Gauley. He spoke of the deso¬ 
lating effect of the destructive lumbering in the r^on, espedally 
that now being perpetrated on the Cheat Mountain. 

tinder personal observation Mr. Swesey reported strawberries 
blossoming during Christmas week in lUinois, and that a few 
hemes ripened as late as Thanksgiving day. 

Mr. Jetmings reported* EpilMum adenomuium from West 
Virginia, whu£ is considerably out of its range. He reported 
Pa^alum pubescens from Sandusky. 

Mr J, G. Sanders spoke of an abnormal Podosphaera described 
by him in the current number of the Journal of Mycology. 

Dr. Kellerman spoke of an abnormal beet rix feet tall which 
flowered the first year. He showed pictures of an abnormal 
bndeeye with very peculiar almost pinnate leaves. He qioke of 
three new spedes named for himself by a German botaniM, to be 
described in the Journal of Mjrcology. He retorted a large 
number of successful exiwrim^^ in tradng the connection of 
different forms of rusts with tern other. He qwke o^ the three 
forms dliprickly lettuce in Ohio, and of the dirngteement of the 
eaetem botanists in regard to th^ 

Sater, Miss Brace, Mr. Whetstone, Mr. B. A. Senders, 
Mr. Whetael, Mr. Arundel, Miss Stewart, Misa Hite, Mr. Dyer 
and Miss Mark were elected to membersbfo. 

R. F. Guoos, Sedy. 
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MUSCULAR AND SKELETAL ELEMENTS IN 
SPELERPES LONGICAUDUS * 

Bsmv Spsncsr Hougbtoh. 

The development of one of our oommonest apedes of Salamander 
affmrda an opportunity for the study ot many interesting prob¬ 
lems. The author was influenced, however, in taking up a study 
of the skeletal and muscular elements in Spderpes l^pcandus, 
by several considerations In the first place, there is a suijmsing 
lack of literature, especially on the latter subject. The question 
of the origination and devmopment of adult musdes and of the 
numbtf and function of transitory larval musdes, and of the rela- 
tiou of the two, seems to have been entirely neglected. The 
skeletal elements have been thoroughly worked for the adult form, 
but there are some modifications in the larval skull that have not 
been touched UMn. Secondlj^, this form is abundant, of wide 
distribution, and readily obtamable, and this fact toother with 
the facility with which it may be pre pa red, renders it valuable 
material for laboratory purposes The work was done in the 
Embryolo^cal Laboratory of the Ohio State University, under 
the direction of Professor F. L. Landacre, and was offer^ as a 
thesis for the Baccalaureate degree. 

This paper wiU attempt to cover merely a discussion of the 
skeletal and muscular ele^nts of a la mm. larva, and will be for 
the most part descriptive, a few compariaons only being drawn 
with Ratia and Cryptobranchusu 

Speletpes longieaudtw is one oommonest and moat widdy 
didributM f^ecMk- nS tlm Flethodwtidae. Its general appearance 
and markiims are similar toSp. bllineatus, and they are oommonly 
found associated together in nature. Their habits, larval devd* 
opmmit and the nomoeably tongm* tail of Spderpes longicandua 
form, however, disdnguibbing marks. The lar^ devdopment 
of Sp. UDhieatos la moch more ra|rid than that of its rdative; a 
9 mttu whidi 1 observed had both fore and hind limba 

^ Cc i aUWi i itl m new Uw Otpsrttnt or SoolBSy«»e n> Ww » to S,i r*. 
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fully formed, while a i 3 mm. Sp. longicaudus has merely Ihnh 
buds, scarcely distinguishable to the naked eye Of itr, habitat, 
Cope says "This beautiful animal is.not very artive in its 
habits and is almost always found in rock> ground and in fissures 
and Gives in diffs.” (Biirachia of N. A., p. 154.) Thisspedea 
is scarcely ever found in water save in the breediim season, while 
Spelerpes bilineatus abouiids 111 rocky brooks.' Tlie'lorVae may 
be found in open water, but at on early age they show an instii ct 
for concealment, and are mure readily found under leaves and 
pebUes lying m the pool 

EoGSt.—The eggs of Spelerpes mav be found most abundniily 
in May and June. ‘' They are deposited in a single la> er upou the 
lower side of submerged stoue>, each batch containing from thii ty 
to fifty eggs The stones vhioh are suitable tor this purpose 
must be in the form of an arch allowing the water to flow beneath. 
They are generally in the more rapidly flowing portions of (he 
brook, but the depth of the water must be such that the eggs ara 
at all limes entireii' submerged, as otherwise the dash of the 
ripples striking against them would subject them to mechanical 
injury " (H, H. Wilder, '* Amencan Naturalist ” Vol. XXXIII, 
p. 331.) The eggs are attached to the under stiiface of the rock 
by means of a gelatmous euvelo|ie in which they are encased, 
the same envelope keeps the eggs separated from each other much 
as in the case of fmg's eggs 

Larva. —^The larvae of Spelerpes longitaudus are hatched 
somewhat early and continue for some time in the larval form. 
The larva at la mni has the gills nell developed, partially cov< 
ered by an emreuiar fold The tail is long and tapering, with 
a broad, delicate and rounded fin. The pigment is well distnb* 
uted over the upper surface of the tadpole, but is lacfcm^ on the 
under emrface, except for a few cells on the fin The pigmenta¬ 
tion is continuous over the anterior pert of the head, but under a 
lens shows a double row of unpigmeoted areas along the dorsum, 
beginning behind the eye and running close to the In There is 
very little diange in pigmentation at metamor|diosls, as the fol¬ 
lowing description of the pigmentation of the adult will show. 

* generally * * ♦ more thickly crowded along ' 
the sides, sometimes forming a distinct apotted band along the 
sides of the tail; these black bands arc ge^rally agxregated into 
a series of vertical bands. In younger spedraeua * * * the 
spots above are arranged in three i rregular lines, one median, and 
two lateral larger ones. The muzzle and enthe under parts are 
immaculate/’ (Cope, Batroefaia of N. A., p. tS4*) The pig¬ 
ment qiots appear as brown or grayish blotch Irreguhr con* 
tour. The anterior and posterior limbs may be noticed as ^mall 
buds, just posterior to the gills and anterior to the anus, respec* 
tivdy. 
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Tscuniqdb. —^The Bpcdmenaweie kUled and hardened for four 
weeks in 4 per cent. Formalin. After taking the two grades of 
paraffin, the^ were cut (.o.V') and lightly atained in a D^fidids^ 
Haionatoxylin, after which they were washed and ripened ia 
water for 48 hours This pocess gives a thoronghly discrimina- 
tive and bi^ant stain, which is aihairahly adapted for all daasea 
^ such material for graeral purposes Three aeries were made, 
one being the stage studied, and the other two serving as chedcs 
on the first. The reconstructions of the skull were plotted in the 
followiug manner. a micrometer eyepiece was calibrated, arbi> 
trarily, to co-ordinate paper, then the lens of the eye of the spec¬ 
imen, which is practically spherical, was measured vertically and 
the distance marked on the co-ordinate sheet. The number of‘ 


sections in which the lens appears was next carefully noted, and 
thus the ratio of longitudinal to vertical measurements on the 
CO ordinate paper was obtained This ratio was found to be 15 
horizontal to 22 vertical. By calling the ratio 5.7, thoefore, and 
adding one section to every 21 read, accurate resdts were obtained, 
and a perfectly proportioned pot drawn. Plates 8, 9, 10 were 
outlined with a camera and filled in by freehand, 

OsTBOLOov.—The skull of the la mm tadpole of Spderpes 
longicaudus differs radically from the adult skull, and shows dose 
resemblance to the adult skulls of some lower forms. Wiedersheim 


lays down the general characteristic visceral skeleton of Urodeles 
as follows. ' ‘ We may consider the ground form, as present in 
the larva, to consist of five pairs of bars. The anterior pair, or 
hyoid, consists of two pieces, as do also the first two branchial 
arches. The third and fourth branchial arches are much smaller 


and are connected with their fellows of the opposite aide by a 
single or doable basal piece. At the close of larval life, when the 
iungs come into use, the two hinder pair of arches disappear 
cntinly « * a jn the genus Spelerpes, which possesses a 
sling-like ttmgue, the lateral (dorsal) segment of the first true 
gill-arch grows out into a long cartilaginous filament which 
extends far Imck under the skin pf the bock (Comparative 
Anat of Vertebr,, p 74.) 

In general, the hypobranchial apparatus of the 13 mm larva 
correqionds very dosely to the atiove description, but there are 
some minor points of difference The hyoid is a single bar, the 
cerato-hyal, and shows no trace of a hypdiyal, and the third and 
fonr^ mncblal arches are not much smaller than the other two. 
The singular spatula-shapsd urohyal is completely lost at the 
dose of urval ure. (See Plate 9 ) 

In Spderpes, the protective Canute of theeyeisnot formed from 
the quadfote as iu Bana, but by a sli^t process from the trabecular 
carriages, and while In Rasa (at ta mm.), the auditory apparatus 
is mqrsly a prodess arising from the trabecnlse, in Spdsr^ thSR! 
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b a fully formed capiule It b poadble that the diveiae habits 
of the two forms may account for thb reversion of develoiunent. 
Spelerpee, which spends its larval exbtenoe for the most part 
hMden under rocks and in the dark, needs an acuteness oS hear* 
ing and a sensitiveneas to vibration for which its cousin compen¬ 
sates by an early developed and well protected eye. 

Trabbcolak. —(Pbte lo.) The trabeculae cranii appear as 
two longitudinal bars suppor^g the anterior end of the br^ and 
the nasal sacs. Just behind the superior labial cartilages, they 
are flattened out into a pair of disk-hke, dightly concave projec¬ 
tions serving to support and protect the nasal sacs. There 
u no juncture of the trabecular ban here as iS the case in 
the frog. Just behind the nasal capsule, the tiaheculae resume 
their r^-like form, presently becoming compressed to form a sort 
of triangle, concave on the outside. This b the optic capsule 
before mentioned. Back of this point, the trabecube are pierced 
by the optk foramena (Plate 8), and again, still further b^k, by 
another and brger foramen, wbch admits some of the larger ve»- 
seb to the brain. Just above thb latter foramen, the quadrate 
{•eparates from the trabecub This is given off from the upper 
half of the trabecubr bar (Pbte 8) and curves down to meet and 
articubte with the lower jaw (Meckel’s cartilage), while the 
lower half curves in to meet its fellow just in front of the noto¬ 
chord (Pbte lo, bp.), forming a support for the main part of the 
brain. The auditory capsule is continuous withj^e quadrate 
above and trabecube below From the point of their juncture, 
the trabecubr bars continue as a pair of flattened rods—the para- 
chordals (Plate lo), which together with the notochord form the 
floor of the brain case Just behind the auditory capsule, the 
parachordab show a leaf-like process, which serves as a protective 
case for the medulb and upper cord. 

U^PKR LARIM.S.—Plates 8, 9, 10, b ) These bbiab are a 

¥ iir of rounded caps which fit over the ends of the trabecube. 

hey are pointed above and blunt below. It seems that these 
bbiab should be used, governed by suibble muscles, in sucking, 
in case the larva uses that means of obtaining food, but a diligCQt 
search failed to reveal any musdea whidi might bt Used in that 
way. The superior labials are, like the trabecular cartilages, 
entirely sqiarate from one another. They are so freely and 
loosely arucuthted, moreover, as to permit of the possiblJity of 
considerable movement 

Lowga tABiAts.— (Pbtes 8, 9, lb.) The inferior bbials, on 
the other hand, are so fused as to pcemt the aroect of a aingih, 
compact cap, which fits over the rounded anterior part of the 
lower jaw, They are comparabte in a general way, to the labiab 
of Rana. The upper and lower bbiab are apparently among the 
first cartilages to appear, since at this stage they are very com- 
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pact and dcitne cartiitginous tiosue, from which all trace of car¬ 
tilage cells has dlsappeued. 

Mkckbl’s CABT11.AGB —(Plates 8, 9, me ) Meckel's Cartil¬ 
age forms the basis and larg^ part of tte lower jaw. It articu¬ 
lates in front with the bar of the lower labial, and fuses there, 
ipore or less completdy, with its fellow of the raposite side, 
^hind, it articulates, strongly with the quadrate (nate 8, qd.). 
The cartilages are slender and rounded anteriorly, but berome * 
much heavier and more ovoid as they near their articulation with 
the quadrate. The coronary process is plainly marked, just in 
front of the posterior articulanon, and directly under the optic 
foramen. The massive temporal and masseter muscles, which 
have their attachments on this process, together with the hei^ 
pillar of the quadrate, form a bulging prominence which is readUy 
discernible with the unaided eye. 

The Quadrate —(Plate 8, qd.). The quadrate is fused com¬ 
pletely above with the trabecula, at a point dorsal to the second 
foramen, as before stated. Above and behind it fuses with the 
auditory capsule, while below it sends a heavy vertical bar to 
articulate with Meckel’s cartilage. The quadrate is the heaviebt 
solid cartilage in the skull at this penod, and helps to form the 
rim of a deep protective socket within which the eyeball rests. 
The fusion of the quadrate with the capsule of the ear is only alight 
at this stage, but the mesoderm between the two parts is seen to 
be rapidly chondrifying, and indicates an extensive fnsion later. 

Auditory Capsule.— The auditory capsule, although not com- 
rdetely chondrified, can be traced very readily The two capsules 
form the side wall of the skull, and indications of their juncture 
over the top of the brain can be detected. They are fused with 
the quadrates in front and with the trabeculae crauii below, but 
their posterior extremity is a free rounded surface At the ta 
mm. stage, therefore, the brain lies exposed above, but is pro¬ 
tected laterally by the heavy auditory capsules and ventrally by 
the brood trabecular plate, and by the poiachordals. The semi¬ 
circular canals in the ear are fully formed, and there is full nerv¬ 
ous connection with the brain. The circular (fihrdiii) MtCh bo 
prominent in the frog at a similar stage can be detected, but with 
difficulty. It is the foreshadowing of the future stapes. 

Teeth. —Teeth appear on the upper and* lower labials and on 
both the trabeculae cronii and Meckel’s cartilage. They are well 
along in development, and can be seen pushing their way through 
akin of the mouth. Tliey are bemoning to appear on tM 
branchial ardies and ceratohyols os well. 

Beanckiaz. Appaeatus. —(Plate 9.) The bronchial appa¬ 
ratus of Spelerpes shows a marked difference from that of Mh 
CrytobroDcbus and Rana. The most noticeable fcatores of the 
brandiial cartilages of Spelerpes longicondus are (a) the absence 



384 


Tht Ohio NaturalU. 


[VoT.III,Mo.6, 


of a baai-brandiitl |date, (6) the lai:ge aze and peculiar contonr 
of the urohy^, (r) tlw ceratohyala, which heni; free from the 
bai^ytl, and do not articulate with the quadrate os they do in Raoa 
and Cry^obranchua, and (J) theabaenceof any "free" brandiiala. 
that ia, any branchiala unattached to the baaibyal cortili^. 

BasihvaL. —(Plates 8, 9, bb.) The baaihyol ia a rounded and 
slender rod of cartilage ptojectmg well forvntd into the tonrae 
and prolonged poatenorly into the slender urohyal Just belund 
the rounded anterior extremity la found the articulatioo of the 
ceratohyala. This articulation is not close, but the ceratohyals 
seeni'to berather loosely swung from the front of the basal cart- 
iliges. From the posterior pomcm of the cartilage, the first and 
second cerato-bran^ials are given off in close succeasion, and 
from this point the cartilage continues as the urohyal In the 
specimen prepared, the b^hyal and branchial cartilages were 
probably somewhat distorted, on account of the unnati^ posi¬ 
tion of the tongue, so that in the drawing (Plate 8) they are 
higher in relation to the rest of the skull than they should be; 
the measurements, however, and relative siees are accurate. 

Urohyai, —(plate 9, uh.) The undiyal bar is much longer 
in Spelerpes longicaudus than in the same stage of the frog, It 
is median and basal, and forms simply an elongation ^ the 
basihyal. The urohyal terminates, however, m a flattened spatula, 
which affords a place of insertion for two heavy muscles. 

Ceratohyals —(Plates 8, 9, ch.) The ceratohyals are a pair 
of curving h8ra of cartilage, svringing freely from a loose articu¬ 
lation with the anterior part of the basihyal Their direction is 
dorso-caudal, and they terminate freely in the mesoderm a short 
distance behind the quadrate and external to the auditory capsule. 

Branchial Arches. - (Plate 9 ) The branchial cartilages at 
the given stage of this speamen are all in junction; that is, none 
of them hong free at either extremity. They may be claUifi^ 
into three pairs of ceratobranchials and four pairs of epibranchials. 

The first ceratobranchial is the largest of all the bmnchial bars 
(Plate 9, bra.). It is given off ftmn the antenor extremity of 
the basihyal. It curvea slightly down and out and sltortly gives 
rise to the first epibranchial and joins with the second cerato- 
branchial m originating the second ^ibrandiial arch. The sec¬ 
ond oeratobraochials (Plate 9, brb.) are at their beginning notice¬ 
ably smaller than the fiM ceratobranchials, bat soon increase in 
aue. This ceratobraiicoiill gives rise to the seoDo 4 epibranchials 
(in conjunction with the mat ceratotmmcbial Wr) and to the 
third ceratobranchial (Plate 9, brc.) The third ceretobnuudiiei 
soon divides into the third and fourth epibranchial cartilages 
(Plate 9, be., bd.). The four epibranchiiM run trte for some 
distance and at their posterior extremity ore again united to ooe- 
anothcr by a curving bar of cartilage. 
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MxracuLATCRit —A careful compariaoa of the uiuacles of thia 
stage of SpeliH'pes lotigicaudus with the musculature of Rana and 
Cry^tobrancbus iieems'to show a close resemblance to Ciypto- 
branchus, especially in the muscles of the branchial apparatus. 
Of course, no homolQgnes of these muscles appear in tlm adult 
]^na, but even the larger head muscles correspond much more 
otosely with those of O’yptobranchus. There appears to be no 
spiecial modification for sucking, or any special muscles for that 
purpose All of the muscles describe are those of the adult 
Salamander in various stages of development. In the nomencla¬ 
ture of the muscles of the branchial af^ratus, the analogies of 
Cryptobranchus have been very closely followed out. 

MUSCLltS OP THK HEAD 

M Temporalis —(Plate ii. Pig, i, mtm ) The temporalis 
is the most prominent of the muscles of the head It arises on 
the quadrate cartilage, just pcstenor to the second foramen, and 
18 inserted on the inner side of the coronary proce<>s It is a 
broad, heavy sheet of fibres, broader at the insertion than at the 
origin. Its direction is ventral and lightly caudal. In reality, 
M temporalis is made up of two parts, tlte one just desenb^ 
above, and a second, which I shall describe as— 

’ M. Ptervgoidbits —This is a thin strand of fibres arising on 
the quadrate bar, just below the origin of M temporalis, and 
sending its fibres ventrally to unite with those of the temporalis 
It corresponds very closely to the similar muscle in Cryptobranchus, 
which is describe as follows' " This is a very insinificant 

muscle « and might almost be considered a fasdculus of 

M temporalis. (Thesis, J H. McGregor ) The muscle is 
entirely covered dorsally by M. temporalis, and acts with the 
tempe^is in lifting the mandible, in opposition to the action of 
M depressor maxillae infenms. 

M. Massbtbr. —(Plate ii, Pig i, nun.) The masseter is a 
heavy, bulging muscle, partly covering M. temporalis It arises 
on the anterior third of the auditory capsule, and, running down¬ 
ward and forward, is inserted on the outside of the mandibular 
bar (Meckel’s cartilage), a short distance in front of the coronary 
process. The msertion of this muscle is comparatively very 
broad, though it is thick-bellied and ronnded in tm center. 

M. Depressor maxillae ikpbbiobis —(Plates ii. Pig. i, 
mdm.). This is a large and powerful muscle, whidi, using the 
base of the V>wer mandible as a lever, dmiresses the jaws. It has 
two origins; the first In the middle of the optic capsule, just 
posterior to the origin of M. masseter, and a second, which is 
posterior to the first. The fil^ from the two origins, 
hoifever, soon Intefmingle, gnd evidence of the double origina¬ 
tion ia lost, The muscle extends down and forward, paralM to 
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H. misseter, and ia inserted on the rounded base of tite tower 
nundlble (Meckel’s cartilage). Turning now to- the ventral sur¬ 
face, we find the— 

M. 3DBMAXIIJ.4RI8.— (Plate II, Pig. s, insb.) Tbia ntnacle 
is a broad, thin sheet of fibres cova 4 ng in the space between the 
mandibles almost completely It extends between the two rami 
throughout their extent, save for a small space at their anterior 
extremity. The muscle is a very delicate one, and the fibres are 
locxMly conjoined, seeming to indicate a tardy devdopment as 
compared with the other muscles. The function of the aubmax- 
illaiiB is still a matter of doubt, but that it is closely connected 
with the respiratory function seems fairly certain. 

M. SuDMBNTAUS.—(Plate II, Fig. a. msm.). This small and 
insignificant muscle appears as a tendinous band at the extreme 
anterior portion of lower jaw. Its function is to ajmroximate the 
rami of the jaw, but it appears to be of small practical consequence. 

ML)SC1,BS OF Tax BXAItCHlAI, APPARATUS. 

The branchial muscles of the 12 mm. Spelerpes longicaudus 
diow a very marked similarity to those of the adult Crypto- 
brancbuB, although they are not quite so numerous^ m so com¬ 
plex . The group consists of a paired sternohyoid, a hypobitinchial, 
a constrictor, levator and depressor of the arches, a geniohyoid,^ 
well defined cerato-branchialis and a small omohyoideus 

M. SrxBNO-aYOiDBUS.—(Plate 11, Figs, a, 3, mah.) This 
muscle is a direct continuation of the fibres of M. rectus abdominis. 
The recti abdomini, as they pass forward from the posterior part 
of the body, alter both in contour and in position. In the body 
proper, they are seen as two thin vertical sheets of muscle, bound¬ 
ing the body cavity. As they peM into the head region, how¬ 
ever, they gradually assume a median position and bec^e thick¬ 
ened to form a pair of round, heavy muscles, which fuse in the 
region of M. temporalis, and have their oommou insertion on the 
basihyal at the point of union of the first ceratobranchiaL The 
mnscle is superimposed on the urohyal cartilage. 

M. Gsniohvoidkus.—(P late 11, Figs. 3, 3, mgh.) This , 
muscle arises on the lower mandible, just potterior to the inser¬ 
tion of M. submentalis. Prom this point it extends directly 
backward, as a small rope-like musde, to its insertioo on the 
boatular end plate of the urohyal cartilage. Its function is to 
draw the branchial apparatus forward. 

M, Hvpobraxcriaus.—(P late 11, Fig. 3, mhb.) This musde 
arises on the ventral surface of the ceratohyd cartilage. Inside of 
the origin of the following mnscle. Its fibtes run posteriorly and 
oblhiuely inward, and are inserted along the course of the posterior 
two-thifds of the first epibranchial, except at the posterior end of 
the branchial. 

M. Cssatobramcriaus.—(P late 11, Fig. 3, mcb.) This 
ntnsde is a thin sheet of fibres arising on the ventral snsface of 
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the ceratohyal cartilage, jits>t outside of the ongin of M. hypo- 
branchialis, and sending its fibres inward to the extremity of the 
operculum The function of the muscle is to raise the opercular 
fold and to create thus a suction through the gill slits There is, 
of course, no homologue of this muscle either in Rana or in 
Cryptobranchus 

M Lkvator AkcnuM bkanchiauum. —(Plate ii. Fig. i, 
mla ) This slender and insignificant muscle arises os a fasciculus 
of M longissinius dorsi It is given off from that muscle at the 
extreme posterior end of the otic capsule and extends posteriorly 
and obliquely downward to an insertion on the first epibranchial 
bar It serves to raise the branchial apparatus 

M. Constrictor akcui»m brakchivuum —Plate 11, Fig 3, 
mca , mce , mci ) This muscle is divided into three equal parts, 
whicli, from a common origin, separate and nm to three distinct 
and different insertions The muscle itself is a continuation or 
prolongation of the fibres of M hypobranchialis, and takes its 
course along the inner or body side of the arches Its first fasci¬ 
culus is inserted on the course of the second epibranchial cartil¬ 
age, Its second fasciculus on the the third epibranchia and its 
third part along the course of the last arch Its evident function 
IS the closing of the branchial clefts, acting with M cerato- 
branchialis to create a suction of water through the clefts, 

M Drprhssor arcupm branciiiauttm —(Plate II, Fig 2, 
mdb , Fig 3, niab ) Tliis muscle is a sheet of fibres arising on 
the inner side of the last bronchia and sending its fibres inward to 
mingle in the middle line The main part of the muscle is just 
anterior to the tracheal opening, and some of its fibres even mingle 
with those of the following muscle The name of the muscle 
indicates its function. 

M Omoiiyotdeus —This is a rather small and insignificant 
muscle at this stage It arises in the region of the future scapula 
and sends its fibres downward to mingle around the trachea This 
muscle does not function before the metamorphosis, and as no sign 
of a scapula appears, it cannot now be traced to a definite origin. 

BODY MUSCI.KS 

The two body muscles which appear at the present stage are 
the M. longi«8imus dorsi, and M. rectus abdominis. 

M. Longissimds dorsi —(Plate 11. Fig i, mid , mli ) This 
large and important muscle has a double origm The first is on 
the auditory capsule, on the dorsal side next to the surface, and 
in the region of the articulation of the jaw and of the eighth 
nerve. The second origin is considerably postenor to the first and 
IS at the base of the brain, on the paradiordal cartila^. From 
their origina, both fasciculi run directly tailwards, unitnig in the 
Ttpon of the tenth nerve, to form a dumb-bell-shaped muscle 
which partially surrounds the medulla. After this point, the 
muscle rapidly increases In size, as it runs on back toward the taiL 
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M Rbctits Abdominis —(Plate it Fig i mra ) The 
steraohyoideub muscle already descnbed is a continuation of M 
rectus abdominis As the muscle runs back it becomes more and 
more flattened until it presents the typical aspect of a thin sheet 
of tissue hnmg the ventral body wall In this speamen It pre 
sents no unusual charactenstics 

MUSLt^S Oh THR 

Nowell defined musculature for the eye was found but two 
recti muscles or traces of them could be distinguished They 
ore very small and while their insertion on the e>cball can be 
seen plainly their origin is lost in the surrounding mesoderm 
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ON THE AUTUMNAL SONGSEASON.+ 

J R Tavlok 

Whal I have to say is so patently unscientific that my first 
word must lx; a disclaimer of any such intention Subjective 
method like mine is, I know, amthema in science From an 
objecti\e standpoint there is no music in the Brown CreeporS 
note , It IS a creaking, a filing, an old chair is as musieat, >et I 
have followed it ns Ferdinand followed Ariel It is courage come 
to share our winter, a conclusion not iiec'essanlv unscientific 
Itnaginalion, witness the discovery of Neptune or the setting up 
of the mastodon from fragments of bones, is as great a force in 
sc'iencc as in the arts; and there is no great gult fixes! Ixilween 
science and art, the mind working not difftrtnlly in the two fields 
We of the opposite camp follow ix;anly, yon truth , the Cardinal 
in the snow means as much by one method as by the other 
Therefore if we learn gladly of the scientists, the reverse is line 
also , and because I have leanied Inrds chiefly by their songs, I 
find 1 have to ornithologists, and however small it may be, Inter¬ 
cast iiig and supplementary information 

E\cn scieiilisls know that there is a definite songseason, in a 
way synchronous with the breeding season, from March to June 
It is also well known that birds sing l^yond this ix;nod, the only 
absolute lulls scn;iuing to fall m August and in December I have 
heard the Bluebirds singing in the snow at Christmas, the Robin 
on New Year's Day , and the Carolina Wren, ni the words of Mr 
Riley, sings w'hen he darn pleases But the spring songseason 
lemains fixed and unapproachable for its continuity and multi¬ 
tude of song What has IxHiii moic neglected is the autumnal 
songseason, which seems to me also a definite pciiod, more or less 
nnmcfliately preceding the departuieof the birds for the south 
At the end of August, this summer, the Orioles and the Warbling 
Vireos, after many w'eeks of silence, were all singing again on the 
campus, and soon after, of course, were gone This, I think, is 
a habit which ma> be found to be universal. I cannot lie sure of 
certain birds The Whippoorwills sing on into September appar¬ 
ently without a break In the Adirondacks a few jcais ago the 
Barred and the Great Horned Owls w^ere silent in July and 
August, and hallooed o\cr the lakes all night long in September, 
but in their case this could hardly jirecedc a migration. I have 
heard the Bobolinks sing for a few moments m the dawn, at the 
end of August, after the/ must have changed plumage, and after 
more than a month of silence; I ha\e heard the Red-winged 
Blackbirds in October in a chorus unheard since early July ; and 
the list might be made a long one, in each case preened by a 

Read before the Wheatou Club of the Ohio State Univerdty, October 14, 1901 
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longf interval of silence, and heard at a certain date srear after 
year. Not to mention the singing migrants, varying widely from 
the Upland Plover to the Whitethroats, Solitary Vireos, Ruby- 
crowned Kinglets, the following will serve as examples. Both 
the Orioles sing in late August and early September , Field Spar¬ 
rows in September, Vesper Sparrows into O^ober, Fox Sparrows 
into November ; the Warbling and the Red eyed Vireos in Sep¬ 
tember, the Maryland Yellowthroat in September, and in the 
same month the Catbird and the Brown Thrasher, and more 
rarely I have heard the Woodthrush also, though he sang only 
the preludes without the flute-notes I have never heard the 
Flycatchers sing again after their summer silence, nor the Tana- 
gers, nor the Martins, nor many of the Warblers and Thrushes 
In each case, the song seems an accompaniment or precursor of 
migration. The Junco's addition to his song, in April just before 
he departs for the north, is parallel I cannot presume to offer 
an explanation To me it seems several possible things, memory 
of the spnng's journey bringing a repetition of the song , or 
rehearsal and education of the young birds, although it seems to 
me difficult to prove that only the young birds sing , or, as it has 
been called, " false dawn" of sex, a mating without the nesting, 
which I have seen the Mourning Doves do, or, perhaps fantasti¬ 
cally, farewell to the land of the nests of northern summer If it 
is true that the Grouse will drum on the old courting log even in 
October, a recognizably sentimental operation, none of the sug¬ 
gestions is preposterous. Why birds sing is hardly to be explained 
by anatomy The general opinion of ornithologist* seems to be 
that song is an explosion of pleasure, and that &rds do not sing 
in fear or sorrow I have known a particularly gorgeous sunset 
to waken the Woodthnishes in midsummer, and it seemed to me 
not unlikely that the pleasure of the nch color sensation might 
partly account for it It is probable that the autumnal soiigseason 
is a time of gayety and novelty, a recognition of old places, an 
antiapation of new, together with some aasoaated memory of the 
choosing of the mates. The Impression may be further explained 
by the character of the song m autumn. 

It is always difficult to hear and know the autumnal song- 
season, both because it is so much less in volume and continuity 
than in spring, and because it is not like that of April full- 
throated. The quality » changed,—if I were before a less formid¬ 
able audience, I should say sea-changed. For it is^ as if the birds 
were singing under water, underground. It is as if they sing 
without opening their beaks; which indeed they seem sometimes 
to do even in spring, for I have heard both the male and the 
female Thrasher sing so in the nesting, each with the twig or 
straw m mouth ; and I have never heard the Hermit Thrush in 
spring migration sing in any other way. This lost instance may 
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illustrate my meaning I have \enfied the experience through 
Beveral Aprils. The hist hcunng in thih-manuer For a 
long time I had been sitting •-till to watch the Hermit flitting and 
retiirmiig among the naked copses by the old nver-bed , and 
what with his nearness and the fresh April sung about mci the 
memory of his song came to me clear and clearer. Let not Science 
reproach me for this t—I was fanc>ing what old law, what jealous 
traveler’s silence on the way to the happier north his home, kept 
unnttered m the bird’s white breast that high romance, the voice 
of our best dreamer, even the memory of which uiade sunset flash 
across the mountain lakes to me The memory, the fancy, grew 
so vividly upon me that 1 smiled to find myself placing actually 
somewhere, across the Olentangy, upstream, downstream, the 
phantom singing ot my oan creation Then I woke to the reali¬ 
zation that It was an actual song, a Hermit Thrush really singing, 
but very far away And last of all, I saw' the dappled throat of 
my Thrush, which was alw'ays here and there about the leafless 
thickets, near me in the sun, saw his throat ruffling, and knew 
that he was the Ringer of the song that seemed, across the river 
or across the years, so far away 

I ask pardon for such unedifynig rhapsody, but the qualit> 
thus suggested is characteristic of the autumnal songseason 
Some birds apparently change the form as well as the quality of 
their song, making of it an entirely new composition , the ^b- 
white, for instance, and (I think) the Chickadee, and the Caro¬ 
lina Wren in September has often set me hunting dow'ii a new 
song, surprising me at length to find him, that piper of indomita¬ 
ble and far ringing cheerfulness, now singing a secret bubbling 
coutinuous Goldfinch like song Hut most of our birds, without 
changing the form of their song, change the tone-color as I have 
described. So the Catbird sings, so the Brown Thrush , at >our 
shoulder, may be, but seeming a half mile away , so sing our most 
frequent autumnal vocalists, the Meadowdarks, Cardinals, Song- 
sparrows, Robins ; half-song, a whisper-song, on echo, a ventril¬ 
oquism It IS, I suppase, simply that they sing with half-voice, 
as we might hum to ourselves a melody that haunts us through 
the day's work 

But It IS easier for me to deal with effects than with causes, and 
I shall not this time apologize, for these are my lost words The 
autuHttial song seems to me not less beautiful than that of April; 
not the same triumphant, but memorial, charged with emotion, 
an art wrecked by its own beautiful joy , autumn’s fit utterance, 
when even Anosia, the red monarch of all the butterflies, migrates 
among the departing birds and the unretuming leaves; and when 
always across the sky, in October, in November, as long as the 
Witch-Hazel w in flower, the Bluebirds play their pipes of passage. 
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FOOD PLANTS OF SOME BYTHOSCOPIDAE. 

K I) Ball, Utah Ak College, I tah 

In Riving food plant records it seems desirable to distinguish 
those recoi^H that are the result of repeated observation, or made 
under circumstances that admit of slight chance for error, f roni those 
that are based on acadental occurrence of one or more specimens 
upon some given plant The adults of most all of our leaf-hoppers 
fly very readily and are often found on plants adjacent to the one 
they feed upon, especially after a sweep net has been vigorously 
used in the ueightorhood And too often there is no means of 
knowniig whether the record is the result of one accidental speci¬ 
men or the summation of a hfe-history study 
The longer the author studies the food plant relations of the 
Jassidae the more evidence he finds to support the idea that nearly 
every species has its particular food plant or gioup of closely 
related plants upon which it is almost absolutely dependent in 
part, at least, of its life cycle In a large number of sfiecies the 
larvae rarely if ever leave the plant upon which they emerge from 
the eggs. So that the finding of the larvae in any numb^ upon 
a plant is in a great many cases an almost absolute test of the 
correctness of the food plant determination 
The following notes are in many cases extracts from almost 
complete life-hislory studies and in every case are based on sufit- 
cient evidence to almost preclude the idea of an Accidental occur¬ 
rence 


GKNUS MACKOPSI.S 

The following notes complete the food plant list for our forms 
of this genus, with the exception of one species, and while the 
genus as a whole presents a remarkable variety of food plants 
each species seems to be \ery strictly confined to its particular 
plaut or group of closely related forms In fact I have even 
found the presence of a particular species of Macropsis one of the 
best guides to the determination of the many varieties of one 
plaut species 

M iaiia Uhl.—This species is found only on the bushy species 
of Sumac {Rhus aromahea and iniobata), that occur so commonly 
on the sides of the foot hills and along the bluffs of the streams 
out on the plaius in Colorado The larv^ae appear early in July, 
hiding in the axils of the leaves and in the fruit clusters. They 
mature early in August, the adults remaining until the middle of 
September They are of a bright, shining green color and thus 
resemble the petioles and new growth upon which they stay. 

Var. paeia Ball.—Is a pink variety of this sp^es found only in 
the crimson fruit clusters of this Sumac, where it is well protected 
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by Its resemblance to the fruit steins and also by the sticky nature 
of the fruit. 

1 /. humilts Stal.—This speaes seems to be strictly confined to 
the ray less golden rod ( Bigelovta doui^lasti group)' The female is 
of a pale green color, himilar to that of the new growth upon 
which It stays The male has a shining block stripe down the 
back and depends upon its agility in d^ging around the stems' 
for protection The adults appear m July, the males having 
mostly disappeared by August ist It is a common species in 
southwestern Colorado and occurs sparingly well up in the 
mountains west of Fort Collins, Colo., but has never bran taken 
in the foot hills or on^the plains, although the Bigelovia abounds 
there 

.)/ robnita Uhl —This small pale green form is found abund¬ 
antly on the bushy Atriplex {A eanesrvm) throughout the south¬ 
ern half of Colorado and down into Arizona The plant appears 
almost white, but the young shoots and stems where the insects 
rest are pale green 

M btsignata Ball —This pretty brown-marked species occurs 
on (tuherrfua iiithamiae, a little >’ellow-flowered Compositae that 
grows in bmall clumps all over the plain region of Colorado and 
well up into the mountains There appears to be two broods of 
this species, one appearing late in May and another in September. 
The difference in altitude affects the time of appearance so much 
that It IS hard to determine the number of broods except where 
the same localit5’ is under observation during the entire year. 

r.KmTS PKDioPSis 

The food plants of a number of our species have already been 
definitely recorded and a few more are added here. The willow 
forma, as far os studied, seem to be as strictly confined to one 
spraes or group of willows as are the willow-nihabitiug forma of 
Idiocerus. 

P frisfiK Van D , and Inmaculata Fitch —were both injuri- 
omsly abundant on cultivated plums at Fort Collins, Colo , in 
190a. The adults of the latter species appeared the first week m 
July and those of tridis a week of more later 

P sutHraHU O and B. - seems to be strictly confined to the 
black willows (Sahv amygdaioide^ and mgra), where it is fairly 
comiBon locally 

P erythroeephala G. and B.—An abundant speaes on the 
narrow-leaved willow (S. lotigifolta). By an oversight the habitat 
of this speaes was omitted in C 5 sb and ^ll's review of this genus. 
It is known from Iowa, Nebraska, Kansas and Colorado 

P, tinnahs Ball,—This species occurs abundantly on the black 
willows ( 5 . amygdaloides) in Colorado The adults appear by 
the first of July. 
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P. virtdu Fitch —This bpeaes appearb to be btnctly confined to 
the narrow-leaved willow (S Imgtfolta'). The adults appear the 
middle of June. 

GENirS IDXOCKKUS 

The American forms of this group have been recorded from 
only three genera of plants and these all tree forms The follow¬ 
ing notes add as many more genera to the list and introduces for 
the first time strictly bush forms as host plants Wherever wil¬ 
low forms have been studied they have been found confined to one 
species or to a group of closely related species of \^nl]ows and not 
general feeders as has been commonly supposed 
/. doiosus Ball —Found only on the bushy Sumac (AV///6 aro- 
ntaftca) in the mountain region of Colorado Adults have been 
taken from the middle of July until late in August. 

I ramentosus Uhl—Common on Saiix lonf^tfoha, seeming to 
prefer the short, thick clumps and sheltered locations Found in 
Iowa, Nebraska and Colorado 
I smnvi G. and B —found on S hngifolia 
I lachrymalis Fitch —found only on the Quaking Asp {Popii- 
ius iremuloides) 

I fnnoratus Ball.—is a willow fonn, but has not been found in 
suffiaent numbers to determine which species of willow it lives on 
/ praductus G and B —is also a willow form 
I moroun Ball —This was swept commonly from two species 
of Rides growing in the foot hills and mountains west of Fort 
Collins, Colo It was most frequently met with on the red cur¬ 
rant or squaw berry (R lereum ) 

1 vcrtucosiis Ball—was also taken on currants at about the 
highest altitude at which they grow 
I emif^er Ball,—This is probably another currant form, though 
not enough speameus were taken at any one time to eliminate the 
possibility of it being an accidental capture There were two 
very distinct kinds of larvae found together on the squaw berry- 
one, dark reddish brown that apparently belonged to this species, 
and a green form that was probably morostn 

I amoemus Van D —This pretty species lives on the Juniiier, 
where its rufous and green match well with its surroundings. 

/ nervaius Van D —This species has been reported as occur¬ 
ring on willows, but in Colorado it seems to be an inhabitant of 
the Juniper. It is possible that there are still two species mixed 
under that name 


The American Association, 

We have been interested in noticing the membership of the 
American Association for the Advancement of Science from the 
different Universities of the country, as shown by a Geographical 
list recently published by the Association. 
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In this libt the Institution is given, although possibly not stated 
111 all cases, but on the basts of this list and adding such as are 
known to teloug to the Unn ersity staff in each case, the numbers 
run as follows 

Columbia, 52, Cornell, 34. Ohio State University, 28; Harvard, 
27; Chicago, 24, Yale, 23, Johns Hopkins, 18; Stanford, 17; Wis¬ 
consin, t6, Michigan, 15, Minnesota, 15, Indiana, 14; Syracuse, 
13; Illinois, 12, Kansas, 12. California, 12, Princeton, 12, Ne¬ 
braska, II, Missouri, 10, Iowa, 8, West Virginia, 8, Western 
ReseiA^e, 8, Case School, 8, Texas, 7: North Carolina, 7, Colora¬ 
do, 6, Washington at St I^uis, 6, Maine, 5, Tennessee, 5, Van¬ 
derbilt, 5, Oberlm, 5, Purdue, 3, Virginia, 3; Cincinnati, i 

We note the following for Ohio cities Cleveland, 41; Colum¬ 
bus. 37 , Cincinnati, 21, Olierhii, 6. Wooster, 6, Manetta, 5, 
Akron, 4, Wester\ilie. Delaware, Athens, Alliance, 3 each, Ash¬ 
tabula, Co\angton, Hiram, PamesviHe, Springfield, Tiffin. Toledo, 
Wilnnngton. Youngstown, 2 each, Bamcsville, Dayton, Defiance, 
Ehria, Predencktown, Garrettsville, (filinorc, Granville, Greeii- 
viHe, HainiUon, Mt Vernon, New Carlisle, North Baltimore, 
Oxford. Plainville. Rushsyl\*ania, Salem, Sandusky, Signal, 
Urbaiia, Warren, West Milton, Wheelersbiirg, Wyoming and 
Zanesville, i each 


OHIO MYCOLOGICAL CLUB. 

To the Botanical Department came ever more frequent inquir¬ 
ies a'' to the nuishrooins and toadstools and other of the higher 
fungi It w’as thought best to devise a plan of response that 
would be less burdensome and at the same time a lx:tter means of 
furnishing, as far as could be done, the information sought, and 
perhaps render assistance to people not now nor intending to be 
students in colleges 

Accordingly it was decided to form a Mycological Club, unen¬ 
cumbered by constitution, by-laws, or officers, open to everybody, 
and with the sole object of mutual help m obs^iiig and study¬ 
ing the numerous mushrooms and toadstools—learning tliem so 
thoroughly that the different kinds, espcaally the commoner 
species, could be accurately identified with a view of using the 
edible and avoiding the poisonous kinds It was determined to 
fix the fee at ten cents—low so as not to be burdensome to anyone 
— aud strong hope was entertained that with the income so 
obtained several bulletins could be issued during the season. 

All who were consulted permitted their names to be entered as 
charter members, and the Ohio Mycological Bulletin, No. i, waS 
issued. The members now number over 200 and the membenhip 
cards are still being received. It is interesting to observe that 
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the list includes school pupils, college students, tnony amateurs, 
professional botanists (among these several eminent American 
Mycologist**,) l)Usinc*‘S and piofessionnl people—not confined to 
Ohio but from the whole country 

The first four-page bullet in gave a few introductory and explana¬ 
tory paragiaphs, nine figures illustrating the general appearance 
of the commoner groups of mushrooms, namely, the (jill-fnngi, 
Pore-fungi, Spine-fungi, Coral-fungi, Carnon-fungi, Puffballs, 
Earthstars, Cup fungi, and Morels, Three illustrated book^ 
noticed, suggestions to teachers, a {uragraph on the Gill-fungi, 
and the list of sevent>'Six charter mein be rs are the other contents 
of the first number 

Hulletui No 2 has just ap|)eared Besides explanig the make¬ 
up of a Ixjtanical name, giving directions tor sending specimens, 
and the second list of members, the Morels are discussed and 
illustiated b> two full-page jilates, showing the plants natural si/e. 

All the Ixitanical names and the unconimon descnptiv'c words 
used in the bulletni are divided into s>llal)lcs, and the accented 
syllables marked All matters are nuulc as clcai as possible All 
who may l>e interested in the mushrooiiisor who desire the bulletin 
are invited to join the club, sending their names with fe*e to the 
Professor of Botany, O S U , Columbus, O —O M B 


Meeting of the Wheaton Club. 


The Club met Monday evening, March the i6th, in Biological 
Hall After a short business session the Club proceeded to an 
examination and discussion of the list of euiliest spiing migra¬ 
tions for Columbus, published iii the February Nvtiraijst 
Com^xuison W'llh the migration dates of Dr Wheaton showed ni 
most cases a close ex)iniectKm, although there vveic several records 
differing quite widely The record ol the kingbird, Tyrannm 
tyrannus, was found to be based on a mistake in the records of 
the Club Discussion brought out the fact that several of the 
dates given were antedated by observations of the members which 
had not lieen reporled and w^ere theiefore not available when the 
list was made up The new' records are given below 


Bam Swallow, April la 
Rone-brensted Gn» 1 >eak, Apnl 22 
Orange crowned Warbler, April 2a 
Maryland Yellow-throat, \pnl 2<» 
Rough-wmged Swallow, April 24 
Ohve-back^ Thmsh, Apnl 26 
Warbling Vireo, April 20, 


Whip-poor-will, Apnl 29 
Kentucky Warbler, Apnl 30 
Great erf bled Flycatcher, Apnl 29 
Blnck-billefl Cuckoo, May 5 
Blue-beaded Vireo, Apnl 30 
Prothonoto’ y Warbler, April a8 
Yellow-billed Cuckoo, Apnl 27 


After the discussion, reports of personal observations were 
made, Mr. Daw'soii reporting the Got^awk for March 15th. The 
Club then adjourned to meet April 20th 

WAI.TKR J Drkbv, Smrtary. 
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MEETING OF THE BIOLOGICAL CLUB. 

Orton Hall, February 2, 1903. 

The first paper was given by Prof. Dresbacfa, on “Some 
Peculiar Vanations in Blood Corpuscles ’’ He rented finding 
a person whose blood corpuscles are elliptical Their dimen¬ 
sions are as follows. 

Greatest width, 4 8/1 Greatest length, 10 311. 

Average width, 4. i/i Average length, 10 fL. 

Average thickness through center, i 3^1. 

Average thickness through edge, 2 7/1 

Ratio of width to length, from i 2 to i 3 i. 

The average human corpuscle is 7 2/t to 7 8/i in diameter. 

The scond paper of the evening consisted of a review of the 
life of Fasteui, by Mr Laiidacre. After dealing with the main 
facts of his life, espeaal emphasLs was laid on two phases of it, 
first, the directiicss of his method in research Almost every 
great discover^' Pasteur made was first undertaken as the result 
of influences brought to bear on him by others The reasons for 
beginning researches with him were usually economic His life 
seems to be a refutation of the current belief that the best scien¬ 
tific work can be done by allowing each man to follow his own 
inclination Second, there was a remarkable sequence in his 
researches Each one grew out of the preceding problem. And 
yet it was always the practical side of a problem that attracted 
his attention 

Under personal observations. Dr Kellerman spoke of the 
abundance of ChacrophyUum protumbens along the Olentangy He 
noticed that almost every plant was very badly infected with a 
black rust. They have a red rust in spring and later a black 
rust, but It IS unusual to find them infected in winter. He also 
spoke of his inoculation experiments with rusts and gave a sum¬ 
mary of his paper, which is published as a University Bulletm, 
Series 7, No. ii (Botanical Series, No la.) 

Mr. Mead report^ on the examination of the flora of a mound 
near Chillicothe. It had been reported that there were some 
peculiar plants growing near it. His investigations, which 
included the determination of the whole flora, showed, however, 
that there were no plants present the occurrence of which was at 
all unusual. 

Prof Schaffner exhibited some mangrove embryos from Florida 
and remarked upon the habits of the plant 

Prof Osborn gave a note on a report concerning the campaign 
against mosquitoes on Long Island. This is published on p 377 , 
of the February number of Thb Naturalist. 

Robert P. Griggs, Secretary . 
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FURTHER NOTES ON SOME CLIMATIC 
CONDITIONS OF OHIO 

Orro h jBNNiNcs 

An attempt was made in a former article* to present m bnef 
form some of the conclubionb reached in % study of the climatic 
conditions of Ohio from an ccoloRical point of view Further 
work along this line has shown that a more extended compilation 
of data lb very desirable if not actually necessary iii an> thing 
approaching i comprehensive study of Ohio climate as an eco 
logical factor 

So in order to get a better basis for study data were compiled 
relative to (a) wind velocity and direction, ( 6 ) relatice humidity, 
and (() average date of first and last killing frost of the season 

WIND—UlRBCnON AND VELOCITY 
Plate la Map IX 

In attempting to derive as accurate general averages as possible, 
use was made of records as taken by self registenng instruments 
of the U S Weather Bureau stations at Cincinnati Columbus, 
Cleveland Toledo Sandusky and Pittsburg These records extend 
back to 1892, thus giving readings of ten consecutive years 

As generally supposed the prevailing direction of the wind in 
Ohio IS south west The direction m the region of Cincinnati 
seems to be very uncertain , it is given on our map as south west 
based on averages reported by the U S Weather Bureau in 1896 
for a penod previous to that date, but for the period 1892 to 190a 
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the prevaihng directiw has been south east so that there la no 
very decisive evidence in favor of any particular direction 
Cleveland shows a prevailing south east wind, but Pittsburg is 
decidedly a station of north west winds 

For most of the stations the windiest month of the year is 
March and the calmest month August, although Cleveland s 
highest winds are in November In the course of the year there 
are some interesting variations in wind direction at some of the 
stations as the table below will show At the three lake stations 
the wind seems to show during the earlier part of the year a ten 
dency to veer to a more westerlj direction thin is taken duniig 
the later months 
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KliriNG HHOST,—DATE 01 > 1 RST \ND LASl 


The date of the 1 isl killing frost in th«. spring md the first one 
in the fall is perhaps to he ranked as one of the most deterniina 
livt. factors in ecology since upon it depends in a measure the 
ki^th of the groviiiig season 

The data used in this compilation cover a period of ten years 
for most of the stations, although many of these have only partial 
records for the earlier years Records from tsveuty eight stations 
throughout the State were used, but the results are so conflicting 
that only a few general conclusions can now be stated 
Tn a general way the immediate Ohio valley shows a longer 
growing season than the central part of the State, but about the 
same length of season as the region immediately adjoining the 
lake Sanduskj, with a growing season of aoi days and Man 
etta svith i86 days, stand at one extreme, while Hillhouse (Lake * 
county) with 131 days, and Bowling Green and Defiance, each 
with 141 dsjs, stand at the other extreme 
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RhJ \TI\L HUMIDITY 
Plate 13 Maps X \1 and \IT 

B\ the term ixlatuc humidity is meant the relation (ratio) of 
the imouiit of moisture actually present in the air—at any given 
conditions of tempcratuie uid pressure—to the amount of moist 
lire neecssary to produce saturation under the given conditions 
This ratio is usually expressed as a percentage This is not to 
be contused with the abwiuh huinidit> which is simpl> a stale 
ineiit of the amount of water present without reference to the 
saturation point and ls usti'illy expressed as so much weight or 
volume per unit of air 

The observations for relative humidit> are taken at a few seit 
tered stations only as compared to miny other phases of the 
weather, and so the stations are farther apart than desirable for 
close work The daily averages are derived from observations 
taken at 8 a m and 8 i m sevent> fifth mcndian time and 
inasmuch as the relative humidity depends to a large extent upon 
the temperature of the iir it is evident that the relative humulitv 
during the wai mer hours of midda> may be an altogether differ 
cut thing than the avenges given would indieate The avenges 
as derived from Ohio conditions proliably fall short of giving the 
actual contrast lietween the Lake Erie stations and those 111 more 
central 01 soiitliern portions of the Slate so that it perhaps 
devolves upon us to make the most possible of any differences 
apparent 

Just to what extent we must reckon with relative humidity as 
an ecological factor is pretty difficult to determine In the ease 
of plants It must be of some ecological importance even in winter 
If the soil about the roots of some of the trees exposing much 
surface to the air—as the ev ergreens - be frozen or so cold that 
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root action \h practically nothing, then evaporation into an air of 
low relative humidity may take place to such an extent as to 
prove injunoub No water is taken by the roots from the soil to 
take the place of that evaporated During the growing se.ison 
the effect of a low relative humidity, as in case of hot, dry wnnds, 

IS too well known to need further comment 

The relative humidity of the Northern and Western United 
States is from five to ten per cent higher in winter than in *^11111- 
mer, but in the Gulf States and loner Atlantic States conditions 
arc fairly constant the > ear through The highest relative huiiiid- 
ity IS to be found along the northern Pacific coast and to the 
east and southeast of Lake Suiierior The westerly air currents 
rising from the Pacific to the crest of the mountains are consid¬ 
erably cooled and saturation is produced to such an exieiil that 
much of the moisture is precipitated and never gels over the 
mountains In this manner a high relative humidit> is brought 
about along the coast 

In the case of the Great Lakes we have another factor in op|»a- 
tion. The westerly,air currents in drifting across the waters 
ore often considerably cooled and also take up more 01 kss 
moisture, so that a region 0/ high relative humiditj must result 
east of the lakes 

Ohio presents some rather jieculiar conditions with respect to 
humidity As may be seen 111 the plate, the Januar> map shows 
a streak coming down Irom the iiortln\est and fra\ersing the 
State diagonally in which the relative humidity is above eighty 
per cent The air in that streak is just as 'moist” as the air of 
Florida From Map II of the January aiticle referred to it may 
be seen that this streak includes that pari of the State ha\ing the 
least total annual precipitation, and only a small part of those 
hections of the State having the greatest annual preapitation. 
The total annual preapitation and the relative humidity appear 
to have no connection whaley^- 

Turning again to the Ja^ary article, Map VII shows that 
during winter the least tj^vffKSgt minimum temperatures occur m 
the northwestern and cental portions of the State, and are central 
in the region of high relative humidity The inference to be 
drawn is that the higher relative humidity results from the lower 
temperature. It is not readily apparent, however, why this region 
should have its longer direction at right angles to the prev'aihngly 
southwestern direction of the winds, but perhaps this may be due 
in some measure to the difference in temperature of winds from 
different directions. The general direction of storms in our region 
is from west to east. Around the areas of low barometric pressure, « 
usually the stormy areas, the winds revolve in a counter¬ 

clockwise dirmion, while around areas of high barometric pres¬ 
sure, those of clear cold weather, the revolution of the wind is in 
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the same direction aa that of the hands of a clock Thus the 
winds in advance of a "Low/' as the low-pressure areas are 
termed, are warmer, and with us in Ohio usually southerly or 
southwesterly, while the winds 111 advance of the high-pressure 
area following the rainy " Low " are from the north or northwest 
and colder It is probably due to such cold northwest winds 
blowing over a region left moist and warm by the preceding storm 
that the areas of low temperatures can be traced in a northwest 
to southeast direction, and so likewise the area of high relative 
humidity, if determined indirectly by the same cause, would 
follow the same direction. 

In July, which we may take as being about the middle of the 
growing season, Ohio again presents some interesting problems 
in connection with its relative humidity The mam b^y of the 
State has an average of between sixty-five and seventy per cent 
(Map XI) The highest iier cent, is 111 the southeast, while in 
the western part, and extending over southern Indiana as well, is 
a section with a relative humidity for July of less than sixty-five 
per cent For July this is the driest region in the United States 
east of Kansas or Nebraska. The region is not in the right posi¬ 
tion, with prevailing southwest winds, to derive any benefit from 
the Great Lakes, and the atmosphere is apparently pretty well 
dried out after its passage over the broad, level region to the west 

The following tables were taken from the Report of the Chief 
of the U S. Weather Bureau, 1901-1902, and include the period 
1888 to 1901 

MONTHLY AND ANNUAL MKAN RELATIV« HUMIDITY. 


Stations 


Toledo 

tandneky 

ColumNu 

Clevelaud 

dncinnati 

Detroit 

nttsbarff 

IndlsnapolU 

^e 


Average Per Cent lu Eflch Month 



Greatoit 
Monthly 
Per Cent 



k»7 X 

m 7 
ml 

62 o 

Si 

6a II 


r i 

79 * 

Sa o 


789 


Now, with refifard to the application of some of the foregoinfi^ 
conclusions to ecological work, it must be remembered that defi- 
aencies of one factor may often be counterbalanced by a surplus of 
another factor. It is thus necessary to consider the factors col¬ 
lectively as well as mdividually. In the ecology of Ohio it is 
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doubtful if more than a very few of the phases of speaes dislnbu- 
tion can be explained from the standpoint of any one factor alone 
It IS not to be assumed that all the climatic* factors of ecological 
connection have been considered m these two articles, and neither 
does it follow that any of the factors have been considered in all 
their possible phases as related to ecology, but >et enough has 
been considered to afford more or less of a basis for further nork. 
It is to be regretted that the edaphic conditions, such an soil 
moisture, soil texture, etc , are not more completely worked out 
for Ohio They take a very important jiart among the ecological 
factors, and in many cases are almost inseparably linked with 
meteorological factors 

For a concrete instance of some of the problems of plant ecol¬ 
ogy, comparison may be made, for instance, between Ashtabula 
and Cincinnati, although localities differing more widely ina> be 
found in the State The two stations have the same average 
range (loo® Fahr .) between the average mminiuni and maximum 
temperatures, but Cincinnati is five degree^s warmer iii mean 
annual temperature, thus having deadedl> an advantage as to 
the needs of manj plants The annual precipitation is the same 
in both localities, but Ashtabula has sixty inches of snow to less 
than twenty inches for Ciucinimti Now, perhaps for many 
plants the protection offered by the extra forty inches of snow at 
Ashtabula is a greater advantage than is the extra five degrees of 
temperature at Cincinnati Again, the monthly distribution of 
the precipitation is another important factor—Cincinnati has a 
maximum of 5 69 niches in March, while Ashtabula has a maxi¬ 
mum of 6 95 inches in July, at about the middle of the growing 
season and just when needed for the majority of plants Further¬ 
more, Cincinnati has a very drying atmosphere (low relative 
humidity) as compared with Ashtabula, but to counteract this the 
higher wind vehx^ity at Ashtabula indicates the ability of the air 
to carry away more water. Cincinnati is farther south and would 
thus be more directly under the sun’s rays, but Ashtabula has 
less cloudy weather and so perhaps gets more sunlight than does 
Cincinnati 

III problems like the above, where each climatic factor may 
have some certain influence ufwn any particular speaes, a debit 
and credit account might be imagined in which the factors are 
balanced, and if something is known of the requirements of the 
species; pa haps some light might be thrown upon the problems 
of distribution or the pc^ibilities opeu to introduced species. 
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KXPLANATIOxV OK MAI’S 

Map IX Wind Direction Arroi^q <Ienote prevailinK clireLlion of ^iiid 

Map X Normal Relative Humidity for January S 1 iadc<l portion has a 
relab\e humulitv of alxive 80 per cent., the unBhade<l portion, below So 
per cent 

Map XI Normal Relative Huniitlity for July More heavily shaded por¬ 
tion reprcHents reKions having ft relative humnlity of above 70 per cent , 
the less heavily shaded, between 65 and 70 per cent , and the unshadetl, 
below 65 per cent 

Map XII Normal Annual Relative Humidity More heavily shaded por¬ 
tion denotes a relative humidity of 75 per cent or above, less heavily 
shaded portion, 70 to 75 per cent , and unbhaded portion, less thou 70 
per cent 
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OHIO PLANTS WITH CONTRACTILE ROOTS. 


John H. Schaffnkb. 


One of the interesting phenomena to be observed in studying 
^eophilous plants is the habit which some have of keeping certain 
p^ta of their body below the surface by means of contractile roots. 
This subject has received the attention of DeVries, Rimbach and 
others, whose papers should be consulted for a more complete 
presentation of the subject 

The burrowing habit may be of advantage in several ways. 
Many seedlings possess contractile roots, by means of which they 
reach a suitable depth of soil. In certain plants which produce 
stolons or runners, root contraction is also an important factor. 
When the stem touches the ground it strikes root and is soon 
pulled beneath the surface 

Rhizomes may develop horizontally, at ngbt angles to the 
direction of gravity, without bemg influenced in a mechanical 
way There are, however, many, like the long rhizomes of /ns 
vernedor^ which are continually growing upward, but contractile 
roots developed on the under side continue to pull them down 
into a horizontal position. In such forms as Ttdhum grandtflo- 
rum the short rhizome is not only kept horizontal, but is buned 
deep in the earth by the strong contraction of the numerous long 
roots growing out of the under side. 

There are rhizomes and bulbs which develop vertically, and 
would thus grow out of the ground. But as the stem elongates 
•or dies away below, the newer part is pulled backward by a whorl 
of contractile roots which grow out on the young nodes near the 
upper end Very striking examples of this type are Bdrychmm 
Mtquum and Spathyema foeUda 

In some plants there is a mam tap-root which continues to 
contract for a long time, and thus keeps the growing points 
at or near the surface This may occur in acaulescent herbs 
or in crownfomiers like Aqudegm canadensis and Tacmdia 
iniegernma 

The following plants have prominent root contraction 


Botrychlutu obliquum 
Botrychium diss^um 
Ansacina tnphylluni 
Ansaema dracontium 
Spathvema foetida 
ZygadenuB elegans 
Veratrnm woodu 
Hemerocallu fuha 
Tnllium Btsaalle 
Tnllinin recur\atatn 
Tnllium ntvale 
Tnlham grandlflonim 
Trillium creetdm 
Tnllium ceruuum. 


Tnllium undulatuni 
H^poTis himita 
Ins versicolor 
Ins hexagona. 

Allionia nyctaginea 
Aquilegia canadensis 
Aquilegia vulgans. 

Gentians andrewsii 
Plantmi^o major. 

Taenidia intcgemma 
Lacinana squarroaa 
Mesadenia tuberosa 
Taraxacum taraxacum. 
Taraxacum crythrospermum 
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THE SONG OF THE FOX SPARROW. 

ThBODORQ Ct^ARKK SMITH 

The btudy of the sowg of the fox bparrow is a highly tantaliz¬ 
ing pursuit owing to the bird’s brief stay, provoking habits of 
silence and reluctance to sing in full voice. In three years, tak¬ 
ing into account the fall as well as the spnng migrations, I have 
heard them sing scarcely a dozen times, although I hav'e never 
failed to see them in considerable uumbers Nevertheless, the 
impression produced by these few occasions is such as to place the 
fox sparrow among the first vocalists of his family 
The song form commonly heard may be represented by the 
following 




This notation is not ventured with any assurance of perfection 
for the song is so rapid, so syncopated 111 its tempo and the lone 
so sliding and lacking in precision that its reproduction is attended 
with great diffiailties. The matter of pitch presents an insoluble 
problem The fox sparrow’s pitch is entirely free , he does not 
sing 111 the conventional human scale but employs intervals of 
other dimensions than our whole and half tones, which can not 
be represented on our musical staff In trying to reproduce the 
song there has to be continual slight adjustment and rectification, 
so that the result is at best only an approximation to the real 
sounds, more regular and mechanical, less bird-like 

Under these considerable limitations the notes above given may 
be taken to suggest the song form of the fox sparrow, a theme 
from which different birds vary a good deal w'lthout however 
departing from the general scheme. The accented high notes in 
the fourth bar (^) seem to be the musical kernel of the song, for 
they remain substantially unaltered with different individuals 
however much the introductory or concluding bars may diverge. 
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The second theme ( H) illustrates this variety I have five or six 
independent songs among my notes, but every one contains that 
particular sequence 

The tempo was decidedly rapid, the eight liars not occupying 
over four seconds 111 utterance and producing an impression of 
vigor and dash During this lively delivery the loudness was 
noticeably modified In the common form of the song there was 
a sharp crescendo on the first two bars to a maxitim on the high 
notes lollowed by a diminution on the fifth, then a slighter rise 
and lastly a diminuendo on the final bars This feature is char¬ 
acteristic of the sparrows and is one of the chief charms of their 
singing 

The fox sjiarrow sings, it is clear, a real “ tune** with expres¬ 
sion and variety, a rapid little melody suggesting dance music of 
a pastonal character But were tins the only cliann to notice he 
could not be ranked alxive the song, vesper or field sparrows, and 
in fact as oidinarially lieard the fox sparrow^ does not produce any 
impression of superiority As a rule during the migrations— 
always, as fai as 1 ha\e observed, m autumn—the fox sparrow 
sings in a half voice with perfect distinctness, hut without volume 
or resonance He gives the notes alxiv'e figured with a somew hat 
chirping articulation, although iie\crsharply staccato, sometimes 
twittenng and occasioiially Inlling a little toward the end 
Heard w’hen singing m tins fashion simultaneously w^illi the song 
and vesper sparrows he is more flowing but not superior in form 
and IS less brilliant 111 execution But let the fox sparrow be 
moved to use his full voice and the whole song is transformed. 
Three times only have I heani this happen, but the effect w^as 
decidedly slarlling and it made a lasting impression On two of 
these occasions the birds remained in full song for several minutes 
and from these my observations are taken In the first place the 
w^hole enunciation is altered, the notes are no longer chirped but 
ix)urcxl out 111 a senes of full sustained tones which run into one 
another so that the song becomes a legato warble The form 
remains unaltcrcxl, the tempo the same, the pitch is not changed 
but the different delivery makes it seem like a wholly new^ song. 
Under this fonn of utterance the vocal modulation becomes much 
more noticeable, the cresc'endo to the high notes and the quick 
drop after them more effective. It is this feature which gives a 
decidedly emotional quality to the song It suggests the human 
voice for It surpasses in range and suddeness of change anything 
in the power of a wind instrument 

The voice of the fox sparrow in its full power is clear, sustained 
and rendered rich by overtones It has not of course the metallic 
vibrant ring of the thrushes or the bobolink, it is rather the 
sparrow or finch voice at its best, a whistle full of sweetness with 
continual accompanying changes in timbre 
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Uiilike most of the sparrows the fox sparrow displays an ability 
to let his notes drop into one another by n quick flexible slide, 
usually accompanied by a slight change in timbre, which is the 
characteristic of the warbling birds such as the vireos—in this 
respect he surpasses all of his race that I have ever heard except 
the rose breasted grosbeak and the cardinal 

One of the most interesting circumstances connected with the 
three occasions when I have heard the full song was the fact that 
each time opportunity was abundantl> given for direct comparison 
of the fox sparrow with the strongest singers of the early spring 
Not only the song, vesper, field aiul treesixarrows and jiincos were 
singing, but tufted tilniice. Carolina wrens, meadow-larks, card¬ 
inals, bluebirds and robins, wMtli all of these the fox sparrow 
held his own He quite overpowered tlie other sparrows by his 
vocal strength and surpassed thewun and titmouse in musical 
form Only the meadowlark, robin and cardinal were noticably 
louder and of all the singers only the cardinal, meadowlark, wren 
and bluebird were comparable 111 sweetness and ncliness of tone 
The bluebird came the nearest in quality One of them perched 
not thirty yards from the sparrow and sang vigorously as if in 
answer or rivalry' The two songs were not wholly' unlike in 
warbling character and bore much rescniblanee 111 timbre but the 
sparrow was undeniably sweeter, more sustained, more clalxirale 
and more vivacious 

As compared with the wren or cardinal the sparrow was less 
round and clear in his tones but W’as equally spirited and music¬ 
ally much more mteiestiug To match him 111 all respects one 
would have to induce a rose-brcastcd grosbeak to sing the vesper 
sparrow’s theme to surpass him one would ha\ e to call upon one 
of the major singers, the thrasher, the bol)oliuk or the thrushes 


CHIONASPIS GLEDITSIAE. (New Species) 

J G. Sandicks 

SCALK Oh FKMAtF —Figure i Length i 5—2 mm Irregu¬ 
lar in form, usually very broad posteriorly, somewhat conxex, 
Of rather firm texture, dirty white, usually blackened and incon¬ 
spicuous on host When remov'ed, a conspicuous white patch is 
left 

Scale of Male —Figure 2 Length 6—.8 mni Sides par¬ 
allel, strongly carinated. Exuviae pale yellow, occupying about 
one fourth of the scale. 

Female. —Figures 3 and 4 Broadest toward posterior end , 
segments prominent. Median ioins short, broad at base, tapenng 
sharply, and serrate The mesal margins approach at base and 
apparently fuse, forming a small, club-shaped thickening extend¬ 
ing anteriorly. Inner lobule of sciond iobe very long and narrow, 
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serrate, extetidiug pasteriorly two-thirds of length of median lobe, 
and separated from it by almost its own width Outer lobule 
rudimentary, rounded Third lobe nidimentary, lobules faintly 
serrate The gland-spines are arranged as follows, i, i, i, i, 
3-4, large and conspicuous, decreasmg in sire toward the median 
' lobes. Spines on dorsal surface are arranged as follows ist on 
base of median lobe, laterad of center, 2nd at base of second lobe, 
between the lobules; 3rd at base of third lobe; 4th about two- 
thirds of distance to penultimate segment, postenor from the 
fourth gland-spme. On the ventral surface the spines are shorter 
and located just laterad of the corresponding dorsal spine First 
and second rows of dorsal gland-orifitcs absent, third row rep¬ 
resented by 3-5 in the anterior and 3-6 in the posterior group; 
fourth row with 2-4 in anterior and 5-7 in postenor group 
Median group of arnongeHilalgland-ortficc^^ 4-10; anterior later¬ 
als, 15-21 , posterior laterals, 8-14 

Habitat Abundant on Gledthia inacanlhoi (Honey Locust), 
at Columbus, Ohio 

[ The author wlthn to thtnk prof coolej for hH crpert■opinion on thU tprciei, and 
«liO for hU many favor* ] 



BXPtANATTON OF PLATE 

Pig I —Scale of female. Fig, 2.—Scale of male 

3 —Pygidium of female Fig. 4 —Part of Fig 3, enlarged 
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AN AMERICAN MEMOIR ON ETIOLATION 
STUDIES 

A I) Si I BY 

MacDo ifrfti Dftincl Tnnfly PI D Ihtr InftuenLC of Mffht aul Darknchi Upott 
C rowth a d Development Memoirs of the New Yotk Rottul ul Qarden \ol U ip 
Xllf At 1 1 0 with 174 Bjcurea in tl e tcvt New Yo k igoj j ul 1 abed by the Carden by 
the aid uf the l>a\ld 1 vdig Fun \ 

In the latest \ohnne of the Memoirs of the New York Botanical 
Garden Dr MacDougal publishes the results of cxpenmuital 
observations on etiolation begun in 1895 and continued till the 
close of 1902 TIkjsc from 189s to 1899 were made at the Uni 
versity ot Minnesota in portable dark chambers from 1899 
1902 in a spcciall> constructed dark chamber in the Museum 
Building of the New York Botinical Oardeii Ninety seven spe 
aes belonging to diverse el isses have been cultn aled in continuous 
darkness with control phnts in the ordinary iltcmation of div 
light ind night The speaes studied include vqiiaties creepers 
climbers succulents nncorrhizal forms gtophilous plants and 
acnal shoots niesoph>tcs ind spin> xcrophylts These coiisli 
tute the most cumpitlieiisive senes of etiohlion studies ever 
undertaken bv a single mduidiial so fvr as known to the writer 

The del Ills with respect to the several species are i)rcsented on 
pages 35 to 200 prcccjdeil hv a histone il resume of desenbed 
etiolation phenomena from Ray (1686) and Hales {1727) to the 
present day and followed hy discussion of the various features of 
the results covenng 109 pages also an excellent index 

One result of Dr MacDougal s luvcstigatious has been to show 
the error of earlier iiuesUgators who attributed to light a ret ml 
iiig effect upon growth His icsults hvve also contnbuteel to the 
coniplexit> of the phenomena Man> other of the older gencrah 
zatioiis aside from the one ilready named must he modifi^ m the 
light of his researches It has been found that a 1 irge number 
of herbaceous biennials and perennials do not show an excessive 
elongation of the stems or shoots in darkness To these belong 
di aruahis C\pfipidutm montauum (tahum uftai^am 
Ipomaa baiaiai^ Pk\ioiaua daandia Satoinus ternum and I 
mra ^Uiiaia 

The effect of etiolation upon leaves is treated under the follow 
ing heads 

Sterile and spore bearing leaves of ptendoph>tes 

htiolation of leaves of monocotyledons with parallel venation 

Etiolation of petiolote leaves of moiioctyledona with open or 
reticulated venation 

Etiolation of leaves of dicotyledons ansing from subterranean 
stems or bulbs 

I^eaves of dicotyledons arising from aenol stems 
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All the tx^anngs of the work upon our conceptions of the phe 
nonicna of etiolation cannot be touched in i brief review The 
following extract from page 228 ma> be of interest 

It IS to be seen therefore that the phenomena of etiolation 
rest upon and consist in the bcha\ior of plants consequent upon 
the absaice of the inorphogenic influence of light bonic speaca 
show an adaptation to this alisencc of light or to the positive 
influence of darkness b> winch the slioots or petioles are cion 
gated in such i manner as to constitute an efFort to escape from 
darkness or to at I am illuminatipii 

Someone has suggested that etiolation gives U9 a means w hereby 
we ma> determine which are the primitive elements of certiin 
plant organs hor example with leaves the stipules persist in 
comparison with the leif blade In such a case the completeness 
jf the etiolitioii will infliieiiee the results The present memoir 
will appeal to Aincncaii botanists interested ni the subject con 
taming as it does important e mtnhutions to our knowledge 


THE GENUS PEDITIA WITH ONE NEW SPECIES 

jHMl^S S Hinf 

The genus P fiita includes some of thehrgest of our Tipulid e 
The antenii t are each composed of sixteen segments Ihe palpi 
each ha\c three segments of winch the last is whiplash like and 
much longer than the other two taken together Ihe auxili try 
vein ends in the costa The anterior crossxein is \cry oblique 
and IS m nearly the same straight hue with the inner margin of 
the discal cell and the posteiior cross,vcin 

When Osten Sacken published Pirt 1 \ of Monographs of 
North American Diptera he mentioned one species of the genus 
from this continent but m his Western Diptcra he described 
another Therefore at the prcM^nt time there arc two recognised 
speaes described from Amenca one from eastern and one from 
western United States In Psjche Volume VII 201 Aid 
ncli discusses these species and figures the wing of one of them 
In the same volhme page 229 Osten backen gives some state 
ments frorf liis manuscript notes in which he gives further obser 
vations on his west coast species and states Ihit m Bigot s eol 
lection he has seen a htdUn with a very extraordinary modifiei 
lion of the coloiation of the wings and mentions especially i 
broad brown border running along the posterior margin of the 
wing from the root to the apex 

Tlierc IS before me at the present time a \ cry fine specimen 
which suggests the last mentioned insect and which was taken 
at Port Renfrew British Columbia July 27 1902 by R C 
Oaburii wlio was at that time teaching zoology at the Minnesota 
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Seaside Station As Oslen backen did not sui;;Rcst 'i name for 
the speaes, and as I cannot find it described elsewhere I desire 
to give it the following 

PEDin V MAONIUCA N SP 

Lolor of body and htfht brown w ngs conspicuously in rked with 
clear brown Palpi brown third segment of each more than tuicc as long 
as the first two combined e>es dark brown a conspicuous 1 rown stnpe on 
cadi aide of the thorax liefore Uie win^s knobs cf halteres brownish 
wings ^ith wide brown costal and posterior m irf^ins an 1 with i bioad stripe 
of the same color storting at the base and follow in}^ tin. fifth \Lin to where 
it meets Uie brown bor ler of the posterior inargiu then turniuj^ an 1 follow 
ing thi posterior crouveiii the \ein at the inner marf^in of the discal cell 
and the aiitcnoi crosbvein an 1 thence to the apex of the win^ inctu Imti, the 
whole of the first sul marginal cell Middors I stnpe on the at lonien ritlier 
narrow slightly darkened but not cou&picuons male loieepa short uregulir 
in form euiirgin ite at Uie tip an 1 the inner &i le it apex rather proininLiit 
ind furnished with a number c f short blick spines 1 he brown markings jf 
the wings are much wi ler than in any < ther species that I know theref le 
the hyaline spaces are eorrespon Imgly narrowed Total length of the 1 ody 
V3 intu of wing iS luin 

Habitat Port Kenlrew B C DlschIkcI from a sni>^le mile 
specimen 

rile following key nnv lui in stpiraliiig our North Ainerictn 
species 

r Male forceps long about f iir millimeters // / i OsU n Sacken 

Male forceps short less thin two millimeters a 

2 PisUrior l)or ler of wing hyaline r//t Uti Walker 

Posterior border ct wing brown ;/ utfict Hme 

Ihere ippears to lx, a \ untion in £>onie of tlie sixeies rekard 
mg the extent of the brown margin of the fifth vein Soinc^inicb 
that put of this vein bevontl the j^osterior ciossvein is not mar 
giiied at all Osten Saeken has reporteil such a variation in the 
Furoixan species o^a and both lu and Aldrieh have noted the 
same m ihna therefore the former has intimated that U alkei s 
ionkfnnua which differs from xlh itta only m this particular is 
a sviionym of the latter species Walker also dcscrilxs a species 
that he calls ^without localilv that so far as I know has 
not been rccogni/ed It does not agree with my ot the Amen 
can species 

Beling has described the mini iturt stages of n o^a m 3 urope 
He found the larvae luiiig ui and around brooks and springs 
alvj m &pnng> wet or damp places m mud and earth Judging 
from their very strong mandibles they prefer to feed on animal 
food such as the larvae of water b^tles The adults appear 
mostly in the latter part of August and during September but 
otcisioual individuals mav sometimes be seen earlier 

I find no account of the early stages of uiy of oui species 



4i8 


The Okxo Naturalist 


[Vol in, No b, 


INTERESTING SPECIMENS OF SPECULARIA 
PERFOLIATA 

I^DO Ctaassbn 

Peculiar speamens of this plant were found on sandy soil 
forming a thin layer on a horizontal sandstone at the Thompson 
Ledges Geauga Count> O They are very unlike those usually 
found their stems being often quite procumbent 20 to 100 mm 
long wir> thread like and somewhat hairy The lower les\es 
are round petioled snd often opposite the upper sre roundish or 
oval decurrent into the short petiole the uppermost sessile 
roundish cordate clasping and alternate All arc more or less 
crenate md cilmte hairy flowers 1 to 3 in the axils of the leaves 
enlyx unequally 3 4 lobed coroIH none or rudimentar> (?) 
capsules opening from below the middle into two uplifted valves 
se^a lenticular Some of the capsules furnished a few seeds 
which were sown several years later lu a more fertile soil m order 
to ascertain the shape and size of the plants when grown under 
more favorable conditions Only a single seed germinated piu 
ducing a plant very different from those collected on the lock 
having a stronger and larger upnght stem During its growth 
It was ascertained that like those desenbed above it had the 
lower leaves petioled but not (as Gray s and Britton &. Brown s 
Manuals say) all cordate clasping A number of measurements 
of the leaves and their petioles were taken which showed that 
the SIX lower ones were petioled and the lowest two were almost 
round while the next four were oval or even spatulate 
The following table shows the measurements taken 
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HUi a d followlDaoncs not meninrcd all cordate cloaplng and without petiolea 
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GALLS AND INSECTS PRODUCING THEM. 

MRLrViixb Thtirstuv Cook 

Part III Latrrai. Bun Gau> 

In Part II of thibscrieb of paix^rs I gave a discussion ut apical 
bud galls The latcial bud galls differ from the apical ouly in 
point of location , therefore, this (Part III) may be considered a 
continuation of Part II Theie is, however, considerable differ¬ 
ence in the galls dependent upon the order and genus to which 
the insect belongs and to the part of the plant which is attacked 
by the enemy These differences may be summed up briefly as 
follows 

( 0 Affection of the tip of the stem causing it to reniaiu iii its 
incipient condition and the leaves to remain aborted, instead of 
Icn^hening. This is well illustrated by the apical bud galls of 
Cf^omyia solidag^ms Lw on Solidago, Ceadomyta haUcis dfobi- 
hides O S on ^hx , and Caihrhyhs clavida Fitch on Quercus 
alba (Part II, Figs 31, 3a, 33 ) In these casc^ we have two 
orders of insects represented but producing similar galls this, as 
previously explained, is no doubt due to the fact that the insects 
affect corresponding parts of the host plant 

(a) Affection of the tip of the bud causing it to remain short 
but to become large and globular This is well illustrated by 
Hoka^pis globulus Fitch (Fig. 34, a, b, c.) By collecting spea- 
mena of this gall in April or early port of May it is easy to 
demonstrate that the gall is in reality an enlargement of the stem 
part of the bud. The insect evidently deposits the egg in the 
apical part of the incipient stem. This causes the stem to enlarge, 
forming a globular body, but to remain so short as to form a 
sessile gall on the mam stem. The bud scales are at first very 
prominent but gradually shrivel upend are lost, leaving a naked, 
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globular gall At this late stage the only evidence that we have 
of its bud origin is its location at the node of the mam stem 
The trinsition from bud to gall occurs very early before tliere is 
an> differentiation of the parenchyma tissue examination of the 
structure of the gall fails to show any stem characters but does 
show the Cynipidous gall character desenbed in Part 1 of this 
series 

(3) The third type of the bud gall is illustrated in tndricus 

Harns (i igs 3s a. b and 36 a b ) Ashmead* refers 
to this as a ffovver ^all It is not difficult to demonstate that this 
gall is a true compound bud gall but whether it is a flower or 
leaf gall is not so cxsily determined The strongest evidence of 
its bud character is its location at the node of the stem and the 
presence of the leaf scales at its base The writer gathered and 
dissected a large number of galls of vanoiis ages and is confident 
that this Is a true compound bud gall In higiire 35 a we have 
a short twi^ with three buds one of which was attacked by the 
insect the ithcr two buds remained unaffected Aiound the 
base of the gall are four well defined bud scales In higurc 3-> 
b two buds were affected one of these has been removed show 
mg the scar where it was attached and also exposing the back 
side of the compound gall formed from the other bud A great 
many galls of vanous ages were dissected the \oungcr ones 
showing the bud scales and the older ones showing the well 
defi led scars by which it was ca.s> to trace the number of buds 
affected Lareful observations were made in hopes of findin^ a 
gall which would show whether this was a leaf or flower bud but 
wiiliout success However from a careful microscropic exainin 
a 1C 11 of a number of galls I am inclined to consider it a Icif I ud 
111 which each leaf Ijecomcb a single gall of the large cluster and 
in v\hich the incipient stem remains short The microsccpic 
examination of the single galls (Pig 36 a b) shows that each 
gall contains at least one (and usually only one) fibro vascular 
bun lie which in most cases ih very much atrophied and in some 
cases so much reduced as to be very indistinct The vvnter 
considers the fibro vascular bundle as the mid rib of the mcxlified 
leaf and the cottony part of the gall as the mesophyll part of the 
leaf This gall does not show the four zones which are charac 
teristic of the cynipodous galls as pronounced as other galls 
which wc have examined but this point wall be discussed in a 
later paper 

(4) The fourth t>pe of gall is illustrated b> a ceadomyid gall 
(Tig 37) found upon Acer negundo m which the bases of the 
petioles of a number of leaves from the same bud are enlarged 


*Aihm«id Wn H O the Cynlpldou^ oallfl of 1 lorl la with dcHcr ptloni of new 
epee ea and n O] aea of the dcaciibed apedes of North America Traiu At er h nt Sec 
Voi XIV pp n as 
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thus forming a bulb-like compound gall. On the inner surface 
of the base of each petiole is a cavity containing the larva. The 
stem remains short but the outer leaves are fully developed m 
most cases. 

(5) Riley (Fig 38) is evidently a bud 

gall very similar to the preceding Only advanced stages of this 
gall were collected, and therefore ils development could not be 
observed. From the specimens collected it appeared that each 
scale and undeveloped bud formed a pocket for the insect, there 
being a single insect under each scale 

CONCI.USIONS 

Bud galls are subject to considerable \ anation due to the fact 
that they arc produced by insects> of different orders and that 
these insects attack different parts of the buds and different 
tissues m these parts In all cases except the fourth the demands 
of the insect are so great as to cause a \cr> pronounced change in 
the bud In the fourth the modifications are not so ptououiiced 
as in the other four tjpes. 

Part IV Stkm Gai.^s 

Stem galls, according to my definition, include only those galls 
which cause a swelling of the stem and with the lar\^a placed in 
or near the center, thus affecting the sielar and fibro-vascular 
parts of the stem This definition may not be as broad as it 
should be, but I hesitate to make it include other forms until I 
have had an opportunity to make a more careful examination of 
the questionable forms. The fact that such galls as H globulus 
34i a. b, c), which is frecpiently mentioned as a stem gall, 
are in reality bud galls, leads me to be doubtful of the origin of 
galls which have similar locations Many of the so-called stem 
galls may be iti reality bud galls and this point can be determined 
only by a study of their development and structure 

Some galls occur on both leaves and stem, but in these cases 
the gall affects only the outer layers of the cells of very young 
twigs and these cells at this time resemble the leaf cells m both 
structure and functions, PhyUoxeta carya-^ptnosa Shimer (Part 
I, Fig. 19) and Phylloxera caryac’caulis Fitch (referred to in 
Part V) are good examples of leaf galls affecting stems. 

The Lepidopterous galls are usually stem galls and may be 
either solid or hollow and are most common on Solidago. In 
studying such galls it is necessary to examine first a norm^ stem. 

The stem of Solidago (Fig. 39) shows the ordinary dicotyledo¬ 
nous character. The epidermal cells (e p) are firm and rather 
bard. Just below these cells is the parenchyma zone (p a) of 
closely-fitted cells and few lutercellulor spaces. Below the pw- 
enchyma zone are the fibro-vaacular bundles (p. v. b.), which 
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contain a large amount of woody, fibrous tissue. Inside the zone 
of fibro-vascular bundles and forming the axis of the stem, is the 
stelar (st) made up of large parenchyma cdls. 

In sohdagtms (Fig. 40) a solid globular gall on the 

stem of ^lidago, we find the walls of the outer parench3rmatous 
cells much tb^ened and numerous larjp intercellular spaces 
which are not characteristic of the unaffected stem (Fig. 39). 
The fibro-vascular bundles (f v. b.) are spread out and flatten^, 
the sclerenchyma tissue and tracheary tissue being reduced and 
the fibrous tissue increased m amount. The parenchyma tissue 
of the stelar (st ) part of the gall is increased in amount and the 
size of the cells reduced. This tissue is undoubtedly very active 
and well supplied with nutrition for the larva. Throughout the 
tissue are tubes (tu) lined with cells smaller than the parench}rma 
cells, brown in color, and not affected by haematoxylin stain. 
These tubes are usually assoaatcd with small bundles of filnous 
tissue and are probably important factors in the nutrition of the 
larva. They were not found in sections of iiomial stem of corre¬ 
sponding age. 

In Gdcchia gallae-^oiidagtms Fitch (Fig 41) an elongated, 
hollow gall on ^lidago, we find the parenchymatous tissue (pa) 
near the surface increased in amount, the cells lar^r and the 
walls thicker than in an unaffected stem, but no intercellular 
spaces such as are found in T. sohdagiuis The fibro-vascular 
bundles (f v. b ) undergo comparatively little change, becoming 
slightly flattened and thinner and with a reduction of the firmer 
fibrous tissue The lan’a chamber (1 c ) of the gall is lined with 
a few layers of small parenchy malous cells (st) aud is the stelar 
part of the stem. This parenchymatous tissue is udoubtedly 
u.sed fur food 

Ill Cecidomyta rij>idae O S (Fig 42) an elongated, hollow gall 
common on Salix discolor, usually near the tips of the twigs, ue 
find considerable modification of the normal stem structure. From 
the examination of a number of specimens it is very clear that the 
enlargement of the stem is due to two factors * the formation of 
large intercellular spaces near the surface, similar to those in T. 
sohdaginis (Fig 40), and the formation of the larval chamber 
( 1 . c.) in the stelar part of the stem The parenchymatous tissue 
lining the chamber is made up of cells very much smaller than 
those in an unaffected stem. 

The Lepidopterous galls on the youug stems of Acer negundo 
and Coleopterous galls on Rubus villosus were examined tmt no 
new points presented I was unable to secure satisfactory speci¬ 
mens of' stem galls of Cynipidae 

Although, the study of stem galls was In many respects unsat- ^ 
isfoctory, I feel justified m giving the following hdef conclusions. 
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CONCLUSIONS. 

I. Stem galls show leas variations than any other group of 
galls, although they may be produced by insects from wl^ly 
different orders. This is undoubtedly due to the fact that &e 
various insects attack corresponding parts of the host plants. In 
proof of this fact, it will be noticed that all these insects derail 
the egg within the tissues of the host plant and not on the surface. 

a The galls in general show an increase of parenchyma below 
the epidermis, either a thickening of cell walls or a development 
of intercellular spaces, a flattening of the fibro-vascular bundles, 
an increase of parenchyma tissue in stelar part of stem and a 
decrease in size of same. 

Part V Dkvklophbnt op galls. 

A very large amount of material was collected for this paper 
and great difficulty was experienced in getting the extremely 
young stages liecause of the tact that young specimens were diffi¬ 
cult to recognize and identify The maten^ was carefully killed 
in either Fleming’s solution or chnnuo-acetic,*passed through the 
alcohols, imbedded in paraffin, sectioned on a Zimmerman micro¬ 
tone and stained in haematoxylin. 

The galls will be considered in the same order as in Part I of 
this senes A consideration of the leaf structure is unnecessary 
since that was considered lu Part I. 

I GALLS OP ACARTNA. 

Young galls of Phyloptus quadnpts (Fig 43), P abnormn (Fig. 
44), and P. aaruoia (Fig 45) were studied, and all show the 
same developmental characters The leaf becomes slightly pitted 
on one side (usually the lower) and a corresttonding elevation is 
formed on the upper surface This gradually enlarges until the 
more or less spherical gall is produced. In P. abnoriiiis the 
spherical gall soon assumed an elongated form. The character¬ 
istic cell structure of the leof is lost and the cells become very 
irregular in shape The elongated character of the cells just 
beneath the outer epidermis appears at a later penod of the devel¬ 
opment At first the inner surface of the gall is perfectly smooth, 
but very soou masses of cells are form^ and project into the 
cavity (Figs 43 and 45). At about the same time trichomes 
begin to develop from the inner epidermis (Fig. 44) and project 
into the cavity These trichomes grow very rapidly and almost 
fill the entire cavity. 

In the very young galls no fibro-vascular bundles are formed, 
but in the older galls small bundles of fibrous tissue are numerous. 

The first dEfect of the insect attack is undoubtedly to cause an 
increase in the number of cells, which is an effort on the part of 
the plant to heal the wound pr^uced by the repeated puncturing 
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of the cells by the parasite Since the parasite continues its 
attack upon difiFerent cells and the plant makes the repeated effort 
to heal the wound, we have the very active production of cells. 
The parasite making its attack upon one side of the leaf, causes 
the unequal growth resulting in a cavity The increase in size 
of the gall causes a different tension upon the inner and outer 
surfaces and results in the elongation of cells near the outer sur¬ 
face as described in Part I. 

When the galls first appear they are single, but in a very short 
time others are formed just outside the first, thus forming a 
cluster. 

In Krineum anomalum (Figs. 47, 48, a, b), occurring on leaves 
and petioles of walnut, wc find a condition similar to that of the 
Phytoptus galls except that the parasite is on a free surface 
instead of in a partly closed cavity. I was able to secure a very 
complete senes of this gall The first indication of the gall on the 
petiole or rib of a leaf is the increase in the amomit of parcnchj ina 
tissue between the epidermis and fibro-vascular bundles. The 
physiolo^cal character of this tissue is also changed to some 
degree, since the cells are not so easily stained with haematoxylin, 
have rather thick walls, and contain a considerable quantity of 
tannin. The epidermal cells now begin to form tnchomes (Fig 
47). The parenchyma tissue and tnchomes both increase in quan¬ 
tity, the walls of the cells become thinner (Fig. 48, a, b), and the 
deeper parenchyma tissue gradually loses its taiiniu, while the 
outer cells retain it in great quantities 

These galls always occur over a fibro-vascular bundle and are 
apparently closely associated with them These bundles become 
minified to some extent. 

The ongin and development of these galls is the same as in the 
Phytoptus galls except that the parasite works upon the exposed 
surface instead of in a cavity The fact that one produces a 
cavity lined with trichomes while the other produces a protuber¬ 
ance covered with trichomes, is probably due to the fact that the 
latter is so closely associated with the fibro-vascular bundle which 
prevents the curvature but causes the rapidly-formed cells to 
swdl outward into a protuberance 

2 , GALLS OF THE APHIDIDAE. 

In the Aphididae galls we have a condition very similar to that 
just desenb^ for the Acanna galls except that the shape of the 
galls are far more definite and they show a higher degree of 
development. Tnchomes are not so numerous and masses of cells 
projecting into the larval chamber as described for Phytoptus 
galls are very rare. In the youngest galls the cell structure of 
the leaf is modified, resulting in Ae formation of a large number 
of small, irregular cells, the same as in the Acarina galls. As the 
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galls grow older the cells near the outer epidermis become elon¬ 
gated as lu the Phytoptus galls. 

In I\mpAtgMs ulmtfusm (Walsh) Oehtland (Fig 49, a, b) on 
U. Amencana, we have the gall originating first as a fold in the 
leaf which becomes developed into a conical structure The struc¬ 
ture of the gall shows that the characteristic structure of the leaf 
IS at first modified into a large number of small, irregular-shaped 
cells (Fig 49, b) The tendency for the cells near the outer 
surface to elongate parallel to the surface begins with the further 
development of the gall In the very young galls the tannm is 
in very small quaiitities, but increases as the gall grows older 

In Lolopha ubmiola Fitch (Fig. 50, a, b) we have a condition 
almost identical with P. uhui-fusus The gall first appears as a 
shght fold in the leaf and later develops into the characteristic 
co^scomb gall The cell structure is the same as in P ulmi- 
fusus 

In Phylloxera larya-fallax Riley (Figs 51, 52) on H ovata, I 
secured the >oungcst galls possible to detect and identify. Tliese 
galls showed a slight projection from both surfaces of the leaf, 
but at first the gall was not so conical as at a later period of its 
development However, the youngest galls showed the charac- 
tcnstic structure described in Part I of this scries The first 
effect of the parasite attack ^pears to be the formation of a large 
number of irregular cells The arrangement of these cells is the 
same m the young gall as in the more mature, but the fibro-vas- 
cular bundles of the older speamens were not ol«»erved in the 
young galls. 

I was not so successful in securing >oung specimens of P 
c -globuli Walsh (Fig 53), but, so far as I was able to observ^e, 
the line of development coincided with P c -fallax How^ever, 
the upper wall of the gall is at first very thin and grovv-s 111 thick¬ 
ness as the gall approaches nmtunty 

nyllo.xera carya-tauhs Fitch of Hickory ovata was studied very 
carefully from a very complete senes of specimens The matenal, 
especially the younger galls, did not cut well, and so was not 
satisfactory for drawings. However, the development and struc¬ 
ture weie of the typical Phylloxera type correspondmg very 
closely with that just described for P c -fallax The only marked 
peculiarity was the close association with fibro-vasculor bundles, 
the galls dwaya occurring on very young green twigs, on mid-rib 
or on prominent veins of the leaf. 

Pen^higus populi-transversus Riley (Figs. 55, a, b, and 56, a, b) 
and P. p.-caults Fitch (Figs 57, a, b, c, and 58, a, b, c) of the 
Populus are galls growmg on the petiole; the former at some 
point between the blade and stem, the latter at the base of the 
leaf. In both cases the attack is made from the outside, the same 
as in other Aphididae galls and m the Acarma galls. A careful 
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study of ao excellent series of both galls shows a cell structure 
and development very similar to oth^ Aphididae galls; i. e., a 
large nnm^ of small, irregular cells. In P. p.-transversu8 (Fig. 
55, a, b) the gall oridnates as a swdling on the petiole and 
within this soling is a large cavity opening to the outside 
through a slit. In the P. p.-caulis the same condition is tme 
but the attack of the insect causes a one-sided growth, resultmg 
in the petiole being twisted at right angles to the blade (Pigs. 
57, a, b, c, and 58, a, b, c). 

A careful examination of the cell structure of P. p.-tran8versus 
(Fig. 56, a, b) and a comparison with the unaffected petiole (Fig 
54, a, b) indicated a very rapid growth, resulting in the very 
large number of small, irregular cells. The character of the 
young and of the mature gall was practically the same, and not 
different, as in the more highly developed galls of other orders. 
The fibro-vascular bundles were very slightly affected. 

P. ^.-caulis showed the same cell structure and development, 
and, judging from these points alone, one would be unable to 
separate these two galls 

3. OAU.S OP PSYLUDAX. 

In Pachypsylla celttdis-mamma Riley (Figs 59 and 60, a, b, c) of 
the Celtis occidentalis the youngest galls did not show a cavity, 
but showed a modification of the leaf by which there is formed a 
large number of small, irregular cells which can be readily sepa¬ 
rated into two zo,nes, the upper made up of small, and the lower 
of somewhat lar^r cells (Fig 59) I was unable to secure speci¬ 
mens intermediate between this stage and a later stage, showing 
the true form of the gall (Fig 60, a, b, c) The youngest galls, 
showing the true form, exhibited four well-defin^ zones (t) 
epidermis, (2) zone of large, irregular-shaped cells, (3) zone of 
elongated cells, (4) zone of irregular-shaptMl cells next to the 
larval cavity. Adjacent to zone (3), but derived from zones (2) 
and (4), are cells which even m very young galls show schleren- 
chyma characteristics As the gall approaches maturity this 
tissue increases until in the mature gall it may be found in great 
abundance. This gall is undoubtedly the most highly developed 
of any of the Hemiptera galls which I have studied 

4. GALLS OP CBCIDOMYIA 

Although I have a large number of Cecidomyia leaf galls, I 
have succeeded in getting a series of only two species. Since the 
Cecidomyia show by far the greatest variation in structural char¬ 
acters and the smallest numter of typical »oup characters, two 
species are not sufficient to draw a very definite conclusion. 

In Cecidomyia gledttsuu O. S. (Fiji. 61, a, b) the two halves of 
the leaflet never have an opportunity to unfold, but there is a 
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growth of cells allowing the leaflet to enlarge and form the larval 
Camber between the two halves. The cells are at first normal, 
bat gradually lengthen in an axis at right angles to the mid-nb. 
This can be readily observed by comparing the section of the very 
young gall (Pig. 6i, a, b) with the section of the mature gall 
(Part I. Pig. 22). 

In Cecidomyta verrucola O. S. (Pigs. 6a and 63) the youngest 
showed a condition in which the meso|diyll mrt of the leaf was 
reduced or entirely removed by the larva. The upper ejudemus 
and palisade cells, the lower epidermis and celb next to it, form 
the upper and lower walls of the larval chamber while the inter¬ 
mediate mesophyll is removed. The inner layers of cells, i. e., 
the cells next to the larval chamber, now grow and divide very 
rapidly, gradually filling almost the entire cavity and reducing 
the size of the chamber (Part I, Pig 24). At the same time the 
gall is increasing rapidly in size. 

5 GAI, 1 .S OF THB CYNIPIDAF. 

Although a large amount of material was collected, only three 
species were sufficiently complete to enable a satisfactory study. 
However, several mature galls of species not described in Part I 
of this senes were examined, and all agreed with the statements 
made concerning the gener^ structural character of this group 
of galls 

Calhrhyti^ papMalm O. S. (Pig 64) was especially difficult to 
collect bmause of its very small size and close resemblance in 
external appearance to other small Cynipidous galls. Examina¬ 
tion of young Cynipidous forms, which I am reasonably certain 
belong to this species, show all the zones in contact (Pig. 64). 
As the gall develops the protective zones and parenchyma zones 
separate but remain connected by elongated parenchymatous cells 
(Part I, Pig 30) 

Dryophania paludrta O S. (Fig. 65, a, b) appears as the leaves 
unfold from the bud. The youngest galls collected were not over 
two millimeters in diameter but show^ the four zones well devel¬ 
oped, with the second and third zones in contact, thus verifymg 
the views expressed in Part I. The cells of the innermost, or 
nutritive, zone were large and very granular. Evidently this zone 
was almost completely reduced by the larva in the specimen from 
which Pig. 29 of Part I was drawn In the next, or protective, 
zone the cell walls were very thick. In the paren^yma zone the 
innermost cells were small and numerous and the walls were thin, 
and in both cases the long axis of the cells were at right angles 
to the surface of the gall As the gall grows older the intercellu¬ 
lar spaces may become prominent among the cells of the paren¬ 
chyma zone (Pig 65, b). Careful examination of a large number 
of specimens gave conclusive proof that the separation occurs 
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between the protective and parenchyma zones, thus leaving the 
two inner zones as a small sphere rolling free within the larger 
sphere which is formed by the two outer zones. 

In Diasirophus simints Basset (Figs. 66, a, b; 67, 68, a, b, c, d; 
69) we have a Cynipidous gall occurring on Nepeta glechoma I 
secured a very complete senes of this gall and made a very careful 
study of Us development In the youngest gall (Fig 66, a, b) 
wc have the cell character of the leaf transformed into a mass of 
small, irregular cells which can be readily divided into two zones, 
the outer of which has the larger cells At this time the cells are 
very compact, but as the gall grows older intercellular spaces are 
developed, the entire structure becomes loose and spongy and the 
cells b^me larger. 

As the galls grow older a well-defined zone of flattened cells 
is develop^ in the parenchyma near the epidermis, and fibro-vas- 
cular bundles (f v b ) are developed at right angles to the sur¬ 
face (Fig 67) Up to this time the cells are small, irregular and 
compact. The epidermis (ep) and parenchyma (pa) zones are 
well defined, but the distinctuon between protective and nutritive 
zones cannot be made 

As the gall grows older a cleavage plane is formed lu the paren¬ 
chyma just inside the zone of flattened cells (Fig 68, a}* A 
careful examination of the parts thus cut off and surrounding the 
larval chamber (1 c ) shows two well-defined zones which corre¬ 
spond to the nutritive and protective zones described in Part I 
At this time there is no marked difference 111 the amount of food 
supply of the two zones In the outer part fonned by this cleav¬ 
age plane we have the parenchyma (pa) and epidermal (ep) 
zones (Fig 68, c) Connecting the parenchyma and protective 
zones we find fibro-vascular bundles (f v b ) surround^ by par¬ 
enchyma cells (Fig 68, d). The character of these connecting 
Strands is very similar to that desenbed for H, centncola (Part I, 
Fig 27) and A inanis (Part I, Fig 38), but contains more par¬ 
enchyma tissue than either. However, the parenchyma cells are 
not so elongated as m C. papillatus (Part I, Fig 30) As the 
gall grows older the cells of the protective zone bKK)me clear and 
the cell walls of the nutritive zone gradually thicken (Fig. 69), 
many undergoing complete degeneration, while others assume the 
character of the sclereuchyma 

CONCLUSIONS 

I. All conclusions given in Part I are emphasized by the study 
of the development of the galls 

3. In the foraaUon of all leaf galls except the Ceddomyia 
galls, the normal cell structure of the leaf is first modified by the 
formation of a large number of small, compact, irregular-shaped 
cells. In the galls of Acarina and Aphididae this is followed by 
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a development of trichomes, e^ipecially the former In all galh 
the mesophyll is subject to the greatest modiOcation Many 
small fibro vascular bundles are formed m this modified m^phyll 
3. The Acann may be considered the lowest group of galls, 
the Aphidid the next higher, the Cecidomyia galls the next 
higher, and the Cynipidoub galls the highest However, many 
of the Cecidomyia galls are lower than the Aphidid galls. 

4 The galls of Acanna and Aphididae show the greatest 
resemblance In these cases the method of attack is very similar 
and IS first directed against the epidermal or adjacent layer of cells. 

5. In some of the Cecidomyia galls (e g C. verrucola) the 
larva appears to make its entrance into the mesophyll before there 
IS any pronounced modification of the cell structure Howe\er, 
the Cecidomyia galls are too varied and the study too incomplete 
to make a positive conclusion 

6 Both Adler and Kockeu consider that after the first stages 
of fonuation, the gall becomes an independent organism growing 
upon the host plant This is probably true in the highly devel¬ 
oped galls of Aphididae, Cecidomyia and Cynipidae, hut the 
writer is very doubtful if this is true of the less complex galls of 
Acanna, Aphididae and Cecidomyia 
This work was pursued during the year 1903 -03, in the Biolog¬ 
ical Laboratory of DePauw University, but was under the super¬ 
vision of Professor Herbert Osbom, of the Ohio State University, 
to whom I am indebted for many valuable suggestions. I am 
also indebted to two of my former students. Miss S Emma Hick¬ 
man and Mias Margaretta S Nutt, for aid in preparing slides and 
making drawings Drawings made by these two ladies arc marked 
with their initials I also wish to express my thanks to my many 
friends who have called my attention to, or have collected material 
for, these investigations 


LITKRATUKS 

New literature will not be cited at this tune, but a more com¬ 
plete list will be given in connection with later papers upon this 
subject. 

EXPLANATION OF PLATES. 

In making the drawings a Bausch & Lomb microscope, with 
No 3 ocular and yi objective, and a B & L camera lucida were 
nsed. The drawings are, therefore, larger than those used in 
Parts 1 and II, and the r^uction not so great. The diagrams 
are not made upon a definite scale Drawings 34, a, b, c, 35, a, 
b; 37t 38. 55. a. b , 57. a, b, c, and 58, a, b, c, were made from 
nature, and are very little smaller than the original. The num¬ 
bering of the drawings is continuous with Parts I and II. 
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ABBUVIAXIOin. 

«p—«pldennAl aone 
pa -iiBivaciijriBa maa 
pr-^protcctiva sona. 
an —aotrltlae aoac. 
fab ^Abro-aaacular bondlaa 

Bnd of HicorU ovata 
e Holeaapla globaltu on H ovata 

Andricttf aemlnator gall and two bndt on Q alba 
Andncua wminator gall and bnd xar on Q alba 
b auction of Andrkui Mminator gall on Q alba 
Cfadomyla gall on A negnndo 
PachapUa c -gemma on C occidentalla. 

Craaa MCtkm of alcm of Bolidago 
Trypcta aolldagiola on Bolidago 
Gel^M gallae aolldaglnli on Bolidago 
Cccldomjfla ngfclac on Balia 
Phptoptna quadripca on A Mocharinnm 

abuormia on T Amencanum (Taro larral chamben) 

** acericota on A aaocharlaum 
Petiole of Jnglaut nigra (Croat Mctlon ) 

Enneum anomalum on J nigra (Young gall) 
b Rnneum anomalum on J nigra (Mature gall) 
b. Pempbigna ulml-fuiua on U Amcncano 
b Colopha Ulmtcola on U Americana 
Phjlloaera carya-fallaa on H orata 

M (4 •• 44 

carya-globnll on H orate 
b Cro« section of petiole of Popiiltia monilifcra 

Ptraphigna popnU-tranaveraua on petiole of P momliferm. (Yonng gall) 

Same in oectlon 

P p -trantverfua Part of gall near opening into larval chamber 
P p-tranarerHiui Section back ^ cumber and ahowug one flbro-raacular 
bnndle of the petiole 
P p •caulla Young gall, ventral surface 
** Young gall, dona! ancface 

'* Young gall, open 

Ventral surface 
** DorMl surface. 

•* Open 

Pachypoylla celtldia-mamma on C ocmdcntalin (Young gall) 

P c -mamma Dlsgram 

Section of dorsal part (a and 3 ) 

" Section of central part (3 and 4 ) 

b Cccidomyia gleditala: on O trlacanlhos 

** rerrucola on T Amcnuiiia (Yonng gall) 

K 44 44 It 

Calkrhytii papillatus on Q paluitrls. 
b I>r70phanU palustrls on (2 palnstrla 
b Diastrophus umlnu on N glcchoma. 

■1 41 44 ft 

Diagram 

Nutntive and protective soncs 
Spidemal and parenchyma cones 
'* Btrnnd connactlng protective and paranchyma aonca. 

'* Nutritive aone In gall almoat mature 
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MEETING OF THE WHEATON CLUB, 

The Club met in Biological Hall, Monday evening, April the 
twentieth. After the reading of the niinutcs there was a short 
business session in which, among other matters, the Club resolved 
to make efforts toward the better protection of birds in the 
University grounds. After the business session the Club spent 
most of the evening in a general discussion of the causes, routes 
and general phenomena of bird migiation Prof Smith opened 
the discussion by a review of the articles published sewral years 
ago by Prof W W Cooke upon ** Bird Migrations in the Missis¬ 
sippi Valley ” The investigations upon which this was based, 
could not, by reason of the physical features of the region studied, 
afford much light on the question of the existence or non-exist¬ 
ence of particular bird routes At this point Prof. Smith tcxik 
occasion to state the conflicting theories upon this subject which 
arc held by European ornithologists, some holding that birds 
migrate along special paths and others that they pass m a broad 
mare The point covered to a fuller degree in the article reviewed 
as os to the cffc*cts of mind and temiierature particularly the 
latter, upon migration flights and the author of the article 
seemed to consider the effect of temperature the more important 
An article in the Amtnain for September, 1902, upon 

“Bird Migrations’* by Dr C C Trowbridge was then briefly 
rcviewetl by Mr Derby This article which based its conclusions 
upon the obseivations of hawk migrations upheld the influence 
of wind Ill migration as opposed to temperature Mr Mead then 

presented a pajx^r upon “The Great Auk “ He first described 
the distnbutioii of the bird and c'ommcntccl upon the fact that it 
occupied formally in the North Polar regions the position held by 
the Penguin in the South He next took up the appearance and 
habits of the birds, speaking of Us awkward movements, habit 
of flocking in great numbers, the fact that only a single egg was 
laid and other inlerc*sUng details He then descnlied graphically 
the former abundance of the Auksand their wholesale destruction 
for the sake of the eggs, flesh and feathers by the sailors The 
last live birds found were captured 111 1844 In closing mention 
w’as made of the specimens in existence and of the value assigned 
to them Prof Hine called the attention of the Club to lw»o 
records made some > ears ago, of birds very rare in the state, the 
Red-cockaded Woodpecker and the Red-tailed Block Hawk, both 
taken in this region In the line of personal observations Mr 
Dawson reported several early records, among which were Hennit 
Thru<fli, March is, Bam Swallows, April 4, and Bobolink and 
Chimney Swift, April 12 

Walter J Derby, Secretary 
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MEETING OF THE BIOLOGICAL CLUB. 

Orton March 2, 1903 

Mr Quiroga a paper on his native country, Argentina. 
It served to call the attention of those who heard it, to the fact 
that Argentina is not to be compared with such Latin-American 
countries as Venezuela and the Central American Republics. 
The facts given and the pictures exhibited showed very plainly 
that ill probpenty and commercial advancement the country is on 
a level with the United Stales. The paper took up exhaustively 
the geographical relations, topography, geolog>% physical geo¬ 
graphy, climate, agriculture, transportation, industries and edu¬ 
cation Whenever practicable tables were given showing com¬ 
parisons with the United States In some respects, for example 
in the animal industries, the comparison was decidedly in favor 
of Argentina. 

Prof Osborn stated that as he read the census reports he made 
out a better case for the United States than did Mr Quiroga. 

The second paper was by Prof Schaffuer on ‘‘Menders Law 
of Heredity He gave a short history of Mendel's work and 
explained the meaning of the law In order to get the characters 
of only one of the parents in the offspring, the sex cells from which 
It comes must have been pure. If we believe that in the reduction 
division of the sex cells the division is longitudinal, there is no 
possibility of an unequal distribution of hereditary tendencies. 
But in a transverse dirision, segregation of characters is possible 
Ill cytology there is nothing to indicate the percentage of hybnds 
being as Mendel found it He thought that the ratio must be 
dependent rather on some balance of external conditions. He 
also questioned whether the statistical method was entirely 
reliable 

Robert F Grioqs, Seiretary 


Notice to Subscribers, 

Begiiinnig with the first issue of Volume IV the price of Thk 
Ohio Naturaust will be one dollar per volume instead of fifty 
cents as heretofore. At the present pnee the editors can not 
publish nearly all of the desirable material offered At the 
increased subs^ption the management hope not only to publish 
more papers but to be able to publish longer papers and thus 
make the Naturaz,ist of more value to those interested in 
speaal subjects The new price applies to subscribers not mem- ‘ 
hers of the Biological Club of the Ohio Slate University. 

P. L. Landacrr. 
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THE EMBRYOLOGY OF VALLISNERIA SPIRALIS* 

Harrii t G Burr 

The nntenal for this study wis gathered in Sandusky Ba\ in 
Jul> and August 190? It was killed in chronic acetic acid 
preserved 111 70 per ccilt ilcohol imbedded 111 paraffin cut on a 
Minot rotary microtome ind stained m anolin safrainn and gen 
tian violet and albo m Hcidenham s iron alum hacmatoxylm 
For the development of the embryo sac the former was the best 
and the latter for the staminate flowers hor the enibrjo either 
stain gave satisfactory results 

The sections were cut 8 12 microns thick the stammate flowers 
transversely and the carpels longitudinally The older ovules 
were removed from the o\ ular> and imbedded separately This 
was necessary on account of the mucilaginous material which 
was contained 111 the carpels 

The work was carried on at Ohio btate University under the 
direction of Prof J H bchaffner to whom I am grcatl> indebted 
for assistance and suggestions 

The carpellate flowers are borne on a long scape with a tubular 
one flowered spathe The perianth has a linear tube adnate to 
the one celled ovular> There are three small petals and three 
stigmas which are short and broad The ovules are numerous 
and ortholropous bonic one the ovular> wall Ihe stamiaate 
flowers are numerous ncarlj sessile on a conic receptacle 
enclosed in a spathe which is borne on a short scape The per 
lanth is three parted the petals being very small The androe 
cium (Fig 9) IS a two parted structure which may be regarded 
as two stamens united at the base or a single stamen as described 
by Bngler and Pranll If the former view be held the anthers 
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must be regarded as being bilocular The related plaiitSi of the 
Ahsmaceae and Naiadaceae, as well as the Valhbueriaceae, are 
described by Hntton and Brown as having two celled anthem 

Fig 9 shows the inicrosporocytes in the pollen sacs Before the 
pollen IS shed the grams are three-celled, having a large tube 
nucleus and two smaller male cells (Fig lo) 

The young ovule has two integuments , the inner one is barely 
lieginuing to appear when tlie archestioria] cell is organized 
(Fig. I) The archcsponal cell is hypodernial in origin From 
this a ta)x;tal cell is cut ofF and this divides into two (Figs 2 
and 3) The megasporrc> te eiilaiges and foui mega'^porcs are 
linall> produced by two lians\erse di\isioiis, although in some 
cases wMiie of the walls may be oblujuc (Figs 4 and 3) The 
innctional iiiegaspore, which is the lowest, divides into two cells, 
tonning the two celled euibr>o-sac in the usual wav (Fig 6) , 
one cell pasises to the upper and the other to the longer tiid of the 
sac and by successive divisions the typical eight-celled embr>o- 
sac IS farmed (Fig. 7) The polar nuclei are rather large and 
they conjugate m about the middle of the sac A large number 
of these conjugations was oliservtd, but tlicie was no trace of a 
triple conjugation of polar iiialci and a male ttll The syuer- 
gidae lie side by side, extending across ilie upixr end of the 
sac, and beneath them is the oosphere The antiptnlals have the 
same relative position in the lower end tliat the egg-apparatns 
has in the upper end 

At the first division of the definitive nucleus two cells are 
formed with a trausveise w'all across the sac between them The 
upper one of these by further division forms a small amount of 
endosperm tissue The low^er one develops into a large vesicular 
cell with a large nucleus (Fig 8) This same structure wnth 
the partition wall w^as found by Schaffiier 111 Sa^ittana, by Coolt 
111 Ca%taha and Nymphaia, and by Murbeck in Nufipia It has 
also been found in other groups Contrary to the case m 
iana, no direct division of this nuclues was observed At this 
stage the antipodals are 111 a pocket at the base of the sac, where 
they persist for a long time 

The first division of the oospore is transverse The lower cell 
elongfales and divides transversely also, forming the first three 
cells of the proembryo (Fig ii). The upper one of these 
does not divide but forms a very large suspensor cell os is usual 
in the Helobiae. The next division is m the middle cell and is 
also transverse There is now a tier of four cells. The lowest 
one of the tier divides longitudinally (Fig, la), and following 
this division there is a transverse division in the cell next to the 
large suspeiisor celFfollowed by aaotlier longitudinal division tn 
the lowest tier and one in the tier above (Fig. 13). At this * 
stage the pro-embryo is composed of nine cells arranged in five 
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tiers. Following this, the four basal cells (r) divide by trans- 
ven»e walls, thus fonniug au octant, the next tier (^) divides by 
longitudinal walls, forming a quadrant, the next tier {d) divides 
into two cells by a longitudenal wall, while at the same time there 
18 a transverse division in the tier (f*) below the suspensor cell 
These divisions, therefore, give rise to a seventeeii-celled embryo 
(Fig 14 ) 

The eight cells from the basal tier give rise to the single termi¬ 
nal cotyledon , the lateral plumule develo{is 111 the next tier while 
the radicle is developed from tiers, d, e, f, etc. (Fig 16) Fol¬ 
lowing this sevcnteeu-cellcd stage the number of transverse 
divisions IS continued in the cell t^ow the large stLspensor until 
there are ah<nit nine or ten original tiers, the embryo being organ¬ 
ized from the six or seven terminal ones, and the rtst serving as 
suspensor cells The demialogen begins to be ent off in the cells 
of the incipient cotyledon and continues to develop toward the 
root-tip ( Fig 15) The onginal tiers of cells begin to divide 
by transverse and longitudinal w*alls and this also appears first 111 
the cotyledou The development of the einbr>'o follows quite 
closely that of Sagiitaria It remains orthotropous and when 
nearly mature show's the usual four regions, cotyledon, plumule, 
radicle and root-cap (Fig 17 ) 

SrMMARY 

1 The archcsponal cell is single and hypodermal in origin 

2 From the archesponal cell, a tapetal cell is cut off, which 
divides into two 

3 The megasporocyte produces four megaspores , sometimes 
the dividing walls are oblique 

4 The pollen grain has three cells before the pollen is shed. 

5 The embryo-sac is normal in development 

6 There is a large definitive nucleus, by the first division of 
which a lower vesicular nucleus is formed, cut off by a transverse 
wall from the upper nucleus which forms a small amount of 
endosperm tissue 

7 The embryo develops os in Sa^Utana, with tenninal coty¬ 
ledon and lateral plumule, but remains orthotropous 
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EXPLANATION OP FIGITRKS. 

For the drawiii>pi, a T^eitz stand and a Bausch and lannb camera lucida 
were use*! For FiRs 7 and i6/n No 2 Leitr oculai and No 7 Leitr objectue 
were used , for Fi>f 9, a No 8 Leitr ocuhir and No 3 JaiU objective, for 
Fig 17, a No 3 I^tz ocular nnd >6 Bauch and lA>mb objective, for the 
others a No 6 Zeiss ocular and a No 7 I^itz objective were usH The 
magnificatioiis given are those of tlie ongmal drawings, w^hich in the plate 
are rcsiuted to of their diameters 
Fig I Archcsporial cell v 950. 

Fig 2 Sporoc>te and tajietAl cell x 950 
Fig 3. Megasporocyte and tw-o tapetal tells x 950 
Fig 4 Three megasporas and two tapetal cells z 950 
Fig 5 Four niegaspores and two tapetal cells x 950 
Fig 6 Two-cellcxl embryo-sat with remains of ineguspores X950 
Fig 7 Fhght-celkxl einbiyo sac showing the egg apparatus, conjuga¬ 
tion of polar nuclei, and antepodals x 630 
Fig 8 Large lower endosperm nucleus and antipodals x 950 
Fig 9 Staniiiiste flowers showing iH>lleii-<cics and microsporocjrtes 
X 230 

Fig 10 Pollen grains x 950, 

Fig js. Three-celled embr>o and persistent synergid z 950 
Fig. 12 Five-celled embryo x 950 
Fi' 4. 13 Nine-celled embiy o x 950 
Fig 14 Sevciiteen-ctlled embryo x 950 
1 Hi JS Older etiibi>o showing dermalogen x 9S0 
Fig 16 l^iiibryo showing ongin of cotyledon (f), plumule {v), radicle 
(d, e,f) X 630 

Fig 17. Nearly mature embryo showing growing point, cotyledon and 
radicle x 45^^ 
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OBSERVATIONS ON HYMENOPTEROUS PARASITES 
OF CERTAIN FULGORlDiE * 

OXTO H. SWBZBV 

In connection with life history studies of Fulgoridse, the fol¬ 
lowing species were reared from nymphs of Ormenis (icptentrion- 
alis Spin., and Libumia lut,ulenta Van D The first two as 
primary parasites, and the third as a secondary parasite on 
Ormenis scptentrionalis, the fourth and fifth as pnmary parasites 
on Libumia Intulenla 

For the accurate identification of the first three species, I am 
indebted to Dr. William H Ashmcad, Assistant Curator, 
Department of Insects, U S. National Museum, Washington, 

D C. The third species mentioned, prov’ed to be a new species, 
and was given the name below 

I DrYINUS OKMBNIDIS ASHM. 

Biitomological News, XIV, p 191, 1903 

In August, 1902, while collecting the laivic and u>mphs of 
Ormenis septentnonalis Spin (Ohio Naturaust, Jan. 1903, 

P 355 ) specimens were found to lie infested with parasitic 
larvae, which on being reared, proved to be Dryinus ormemdis 
Ashm 

The larva lives 111 a " felt-like sack protruding from a spiracle” 
(Ashmcad) at the base of the abdomen of its host, and as the 
latter matures, the parasite is partially covered by the wing pads 
(Plate 20, Fig I) The full grown larva is4-5 mm 111 length, 

IS footless, and has rudimentary niandibiilate mouth parts (Plate 
20, Fig. 4 ) It finally causes the death of the host; then it 
escapes from its sack, by the latter splitting very neatly m half, 
and it forms a cocoon beneath the remains of the host, on the 
surface of the leaf upon which the host has been feeding (Plate 
20, Fig 3) A cocoon was made in this manner, by a specimen 
in a breeding cage, Aug 5 

The cocoon is oval or oblong-oval, 7 mm X5niin , it is very 
white and semi-transparent, and of a low convex form, having , 
the central portion which is occupied by the insect, a little more 
elevated (Plate 20, Fig 2). This figure isof a cocoon, enlarged, 
showing the flat expanded portion, and the central part surmount¬ 
ed by the remains of the host, on the right side of w'hich is shown 
the sack in which the parasite lived 

From August 5 to August 15, quite a number of leaves, having 
cocooiLs of this parasite, were collected from chmbing bittersweet, 

'^DtnbutioD^ from the Department of Zoolofnr atid Bntomologv, Ohio Mate UnUet^ 
ntj, 13 
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dogwood, and other shrubbery, upon which nymphs of O. septeu- 
trionalis had been feeding There were sometimes two and even 
three cocoons upon the same leaf (Plate 20, Fig 3), and they 
usually were situated in the position that had h^n occupied by 
the boat while living, as shown by the presence of the white 
waxy excretion with which the host surrounds itself on the leaf. 
The cocoon is very w’ell hidden by this excretion, plus the 
remains of the host It was evident that the O. septentrionahs 
U}’mphs were quite extensively parasitized 

Feb 18, 1903—Examination of the above mentioned cocoons, 
(they ha\nng been kept 111 the laboratory during the winter), 
revealed six coulannng mature insects, all females (Plate 20, 
Fig 6), one containing a pupa (Plate 20, Fig 5), and 111 two 
cocooiib they were still 111 the Iar\al stage (Plate 20, Fig 4) 
From this, inference is made that when remaining in natural 
Mtuatioii among the fallen lea\es during the winter, the larvce 
wait till the following spring before transforming to pupoe, 
and that the adults would escape from the coqoons in the lattci 
part of spring, or early summer 

All SIX adults and the one pupa were females The adults 
were quite acti\e when lilx;ratcd from the cocoons, and it is pro¬ 
bable that they would have soon liberated themselves It was 
interesting to W'atcli them rub their legs together, and rub them 
upon various parts of the body, to remove any fragments of 
exuvia or dust particles that might l>e present It was particu- 
larl> interesting to see the wa> they w'ould clean the anlenme by 
drawing them through the antennal cleaners or combs situated on 
the foie legs (Plate 20, Fig, *ja) This structuie consists of a 
curved row of closely set bristles, on the inner edge, at base of 
first segment of the tarsu*^ There is a large curved spine near 
the distal end of the tibia (Plate 20, Fig jS) When the leg 
IS bent at this joint (Plate 20, Fig 8), this spine is brought into 
opposition with the antennal comb in such manner as to hold the 
antenna against the comb whilst being drawm through By 
moistening the antenn'ec, the insect was made to repeat this per¬ 
formance several times 

II LabEO TYPHtOCYBilt AsHM 
Bull. 45. 1 . S. National Museum, p 89,1893 

In examining the same lot of cocoons from which D Ormemdis 
was obtained, several speanieusof this form w'cre found five 
adults, and one pupa ; all males (Plate 21, Figs 1,2). 

The cocoons from which these were taken were slightly smaller 
than the others Otherwise they w'ere aimilfTi and the larvse, 
adso, it may be inferred, must have had similar habits; living in 
the same manner on the same species of host, and at the same 
time, and forming the same kind of a cocoon 
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This lot of cocoons were supposedly all of the same species. 
That they were of different spraes was not known, until, on te- 
ing open^, the two different species were found. Under the cir¬ 
cumstances, the suggestion is inevitable that theae must be male 
and female of one and the same species The genus Labeo has 
heretofore been known only in the male sex, iGdimead being of 
the opinion that it represents the males of the genus Gonatopus 
Gonatopus has wingless females, and only the females are known. 
Now, the difference m sire and structure between Labeo and Dry- 
inus are less than those between Labeo and Gonatopus. 

Furthermore, if these specimens taken from the same lot of 
cocoons were of two distinct species, it seems strange that males 
and females should have occun^ m about equal numbers (6 and 
8 respectively), and that the males should all be of one species, 
while the females were all of the other. The evidence being, 
then, that these are one species, and since typhlocybte has prior¬ 
ity, the synonomy will stand :— 

Dryinus typhlocybae (Ashm ). 

Ijtbeo typhlocybte Aahm , Bnl 43, U S Nat Mua , p 89, 1893 
DryiHus ormeHidtt Aahm , Ent Neva, XIV, p 193, 1903 

III CHBII.ONRURUS &WBZSYI AsHM. 

Family—BncyrUdee 
Sab-family—Bncyrtiae 

Batomological News, XIV, p. 193, 1903 

February 18, 1903, fourteen adults (Plate at, Figs. 3, 4) of 
this chalcid-fly were found in the box containing the lot of leaves 
having the Dryinus ormenidis cocoons, previously mentioned in 
this article. Not knowing their source, it was supjioeed that they 
came from the Dryinus cocoons Examination disclosed three 
Dryinus cocoons which were open, some insect or insects having 
escaped from them. No other insects bemg present, it was 
inferred that the Cbalads came from these three cocoons. 

In opening cocoons and liberating adults of Dryinus and Labeo, 
as previously mentioned, one cocoon was found containing four 
pups (Plate 21, Figs. 5, 6), which in size and general structure, 
and particularly in shape of antenns and the presence of tibial 
spines and spfirs, identified them as the pupm m the adult chal- 
dds found in t^ same box. These dialcid pops were not 
enclosed in cocoons of their own. Another Drymos ooooon con¬ 
tained five larvs, which are mobably Cheiloneorus larvs. 

This is rather insufficient data upon which to outline the Life 
Histtxy of this insect, but, in general, it probably is about as 
fcdlows. The eggs most likdy are deposited by the female punct¬ 
uring the cocoon of Dryinus, during Augi^; that is, soon after 
the cocoon is formed. A reason for thinking that the eggs are 
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not deposited in the larva before it has made a cocoon, is that, if 
the female Cheiloneunis were to try depositing eggs In the D^- 
inub lar\a while the latter was still in the sack, upon the body of 
the Ormems nymph, this latter would most likely make a sudden 
jump, as It is accustomed to do on being disturbed, and this 
would dislodge the adult Cheiloneurus before she had had time to 
deposit the four to six eggs within the Dryinus larva The Dry- 
inus larva supriies just about enough food for five Cheilon- 
curus larvae They very likely get their growth during the 
autumn ; hibernate either in the larval or the pupal stage, and 
transform to adults early in spring. This would give time enough 
for more than one brood during the summer, providing its host 
also has more than one brood, or perhaps it is not unlikely that 
it finds some other host for an early summer brood 

One intt-resting point in connection with this species, is its 
parasitizing another inenopterous form , whereas the other 
species of Cheiloneurus are parasitic upon Coccidae, and the most 
of the members of the same group, Kncyrtmo:, are parasitic upon 
various species of Coccidae and Aphididse 

IV Gonatopus bicolor Ashm 

V. LABKO LONGITARbIS AsHM 
Bull 45 U S Kationttl Miiwum, pp 85,88, 1893 

April*ri, 1903, a nymph nf Libumia lutuleiita was found in¬ 
fested with a parasite living 111 a sack protnuhiig from the dorsal 
side of the abdomen (Plate 21. Fig 13) The next day the 
parasitic larva e-caped from the host and spun a cocoon belucen 
fragments of grass leaves 

April 14 and 20 aliout a dozen more similarly parasitired 
nymphs were obtained. In all of them the j^rasite had alxmt 
completed its growth, aud in a few dajs all had escaped from 
thcMr hosts and spun cocoons The coconns were white, and 
some w'ere cjliiidncal aud formed 111 the groo\e of upper surface 
of grass leaves . olliers were made on flat surface of the breeding 
jar, and \vcre similar in form to those ul Drjinus ornienidis 
(Plate 20. Fig 2), 5nini long and umn wide 

May 12, the first adult appeared It was a male Labeo Inngi- 
tarsis (Plate 21, Fig 12) Mav 14 a female Gonatopus bicolor 
appear^ (Plate 21. Fig 11) These were both from cylindiical 
cocoons on grass leaves. May 17, another female G bicolor, and 
May 18 and 19, each, a male specimen of L longltareis appeared 
These were all that completed the transformation. None of the 
females came from a cocoon like Fig 2, but one of the males 
did 

These parasites evidently hibernate with their host, which 
hibernates in the nymphal stage. 
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The evidence from these obaervations is that L. kmgitania is the 
male of G. blcolor, just as shown in previona part of this paper, 
L. typhlocybte is undoubtedly the male of D. ormenidis 

In view of these observations and considerations, one can 
hardly escape the inference that the genus Labeo may, 1^ further 
observations and reanng of larvae of the diCFeieut species be found 
to contain males of \ et other genera of Dryiuiue The same 
might be inferred of other genera of Dryininae that have hitherto 
been known only as males Rearing larvase as above, or in more 
complete detail, wiU be helpful, or it may be said, in fact, neces¬ 
sary in properly associating the males and females of this sub¬ 
family and establibliiiig their true generic and specific relation¬ 
ship. 

In regard to the species under consideration, smee G. bicolor 
and L longitarsis have the same date of description and since 
GonatopuH a as the earlier of the two genera to be described, I 
would place the synonomy thus — 

Gonatopus bicolor Ashtn., Bui 45, U 8 Nat Mua., p 85, 1893 

/.abtv /oHgttarsis Aahm , Bui 45, U 8. National Miia , p 88, 1893 

MORl'HOUIGV OF THE CHELATB FORB-TAKSUS OF THE FEMALES 
OF THE SUB-FAMILY DKYININjE 

This peculiar structure is shown Plate to, Pig. 7 and Plate a 1, 
Kig 14 It occurs in the females of iiearlj all the genera of the 
group. The fifth tarsal segment is enlarged and has a very 
peculiar elongate, backward extension from its outer side. This 
extends as far as to the proximal pait of the second tarsal seg¬ 
ment It is curved, slightly tapering till near the tip where it is 
homewliat enlarged. At the dist'il end 11 the fifth segment are 
borne two ilaws with a pul villus betueen them. The inner claw 
IS about normal sire; but the outer one is grea'tly elongated and 
articulated witli the fifth segment in such a wav that it may close 
up with the prolougation forming a forceps or chela (Plate 21, 
Fig 14) The tip of the claw nearly reaches the tip of tarsal 
prolongation; it has a notch which forms a secondary tooth. At 
the tip ot the tarsal prolongation and extending outward is a 
group of Indian-club-shaped appendages There are several of 
these also along its outer side, and a few on the claw as well 
'This peculiar chelate tareus is found in no other group among 
the Hymenoptera *' (Ashmead). No observations were made 
which would give one a hmt of the particular use of tins chela 
May, it be sug^ted, however, that it is used m some spe^ 
manner in clinging to the host during the act of egg depoaitioo. 
The members of the family Proctotrypidae are chiefly egg para¬ 
sites, but this particular group od the family are panuitic upon 
larvae, princip^y of the famiiiet Ptdgoridae, Membraddee, and 
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Jassidee all of which have active jumiang habitn Hence thin 
peculiar chela may have been developed for the bpecial purpose of 
holding to the host larva while an egg is being deposited 

BXPX.AMAT10N OP Platb ao 

Pig I—NymfA of OmienuMptentnotialis showing the wick in which the 
isrva of Di^tnus ormemdis lives protruding from ^ncath the right wing 
pads X 5 I^g a—Cocoon of D ormemdis a the flatter portion of it 5 
&ie more convex portion which contains the pupa c eeuvia of nymph of 
O septcntnonalis d the empty sack from which the Dryinua larva has 
escaped x5 Fig 3—Leaf upon which there are three cocoons a and c 
cocoons of I) otmenidis atirmoimted by exuvi«e b cocoon of l^beo typh 
locybee surmounted larval sack natural sue Fig 4 S^Drymus ormeni 
dis Fig 4—Larva x 10 Fig 5—Ventral view of pupa x 10 Fig 6> adult 
female xio 7—tarsus of fore leg 1 antennal 1 rush or comb on the 
first segment of tarsus b tibial spur which holds the antenna against the 
comb while being cleaned c peculiarly modified sth tonal Kgment x 37 
Pig 8—Tarsus partly flexed at base to wow how the spur comcsluto apposi 
lion and works with the antennal comb x 37 

SxvjANATiON or fi:,vTB ai 

Fig I —Adult nidU of Labeo typhlocybjb x 10 tig la— 1 orcwing f L 
typmo^bee showing venation as it ap^ared shortly after transformation 
X 10 ^g 2 —Ventral view of pupa of 1 / tvphlocyfaee x 10 Pigs 3 10— 
Cheilonennis sweseyi tigs 3 4—Adult female x 10 Pigb 3 6-*ventral and 
dorsal views of pupa xio tig 7-»antenna X50 Fig fore leg at a 
antennal comb X30 F:w 9 lo^tibia and tannsof second and thirl legs 
b movable spur X50 Ing 11—female Gouatopus bicolor xio tig la— 
male Labeo longitanis xio Fig 13—nymph of Libumio Intulenta with 

S irantic larva in sack on its rfbdomen x 10 Fig 14—fore tarsus of fetnsle 
onatopus bicolor x 40 


THE SOCIETY OF THE SIGMA XI 

Among Greek letter soaetie^ the one which is of espeaal 
interest to students of saence is the Soaety of the Sigma XI 
Its badge is now seen so frequently at meetings of saentific men 
that It is well to know exactly what it stands for In 1886 at 
Cornell Umversity the first chapter was founded and the initial 
letters of the phnuK meaning companions in zealous research 
made the name of the soaety Smee this beginning it has grown 
especially durmg the last few years until now nearly every large 
umversity in the country has a chapter the most recent additions 
being Chicago and Michigan 

It is an honor society open to men and women who have 
distinguished themselves m scientific or technical work By the 
constitution two standards are set up one relating to the eligi 
bihty of members of a college or umversity faculty and to alumni 
and one to students m the fourth year class The first standard 
calls for an actual contribution to saenoe and the second for sudi 
scholarship and success in saentific or technical studies as to give 
proxmse of ability to carry on research work 
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At tho Ohio Slate Umverbity which is the only institution in 
Ohio ha\ ihg a charter stress has always been laid on the election 
of seniora The mochmery of election la such that It amounts 
to a careful canvass by their instructors of the members of the 
fourth } ear class to determine who give the greatest nromise of 
abilil> to contribute to the knowledge of the worla on their 
special subjects It is seen that to gam membership in Sigma 
XI IS the highest academic honor that the student in science and 
technology can attain The Soaely is not a fratcmit> m the 
ordinary sense of the word There are no secrets and no grip 
In bncf to know that a seinor was elected to Sigma XI is simply 
to know that he was one of the best men in his class 

C W Foiw Stcy O S (r Chapter 


MEETING OF THE BIOLOGICAL CLUB 


Ortok Hait April 13 1903 

Mr Griggs presiding the program opened with the reading of 
minutes of last meeting 

One of the members on the program being absent the time \Nas 
occupied by Prof Haines in a re\iew of Llo>d Morgiii s book on 

\niinel ^liavior published some time since 

Under reports of committees Dr Kellerman reported that Prof 
Pollard uould give his lecture on Ma> 4th The committee was 
instructed to continue preparations for the lecture and to prepare 
a program 

The motion was carried that this meeting take the place of the 
reguhi club meeting of that date and a business meeting be held 
aflcru ird 

Under new business the following propositions to amend the 
constitution of THf Naturaiist were submitted by Prof Laud 
acre 

1 That the editorial staff shall consist ot an editor in chief a managing 
edilt r or business manager and of asMKiale ediiun representing the diffci 
eut liT'iiiches of science represented m the Club 

2 That the publication funds be secured by su)»cnptions (The price of 
the toiirth volume to lie one dollar for single sul scnpttons ) b> suiiahle 
advertisements and by the sale of cxcluinges 


Messrs J B Hyde and Jas McOwen Jr 
membership 

Otto E Jknnivgs 


were elected to 
Sec pro tan 


On Monday May 11 at a speaal called meeting of the Club 
the amendments given aboa e were adopted 

Robkrt F Grigoh becy 
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